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PREFACE 


HE Soil Survey of England and Wales is a separate unit based on the 
| Rothamsted Experimental Station. The Soil Survey of Scotland is 
conducted by the Soil Survey Section of the Department of Pedology, 

The Macaulay Institute for Soil Research, Aberdeen. 

The soil survey maps of Sheets 86 and 96 are the first to be published of 
what it is hoped will be a comprehensive set of soil maps of Scotland. These 
maps are published on the same base maps as those used in the Geological 
Survey of Scotland, Third Edition, l-in. sheets. 

The first published! soil survey work on soils within the area of Sheet 86 
was ‘“‘ The soils and vegetation of the Bin and Clashindarroch Forests,”’ by 
A. Muir, Fraser and Steven (1939). Glentworth (1944) subsequently made a 
detailed survey of the soils developed on the basic igneous rocks of the 
Insch area. 

The work on Sheet 86 was begun as part of a il survey of ‘A perdeenchire: 
under the direction of (Sir) W. G. Ogg. The object of the work then was not 
that of publishing a soil map on the scale of 1 in. to 1 mile, as evinced by the 
following statement which appeared in the 1942-43 Annual Report of The 
Macaulay Institute:— 


“ The need for the rapid production of soil maps on a less detailed 
scale than that of the primary 6-in. survey has often been felt, and a 
beginning has now been made with a reconnaissance survey of Aberdeen- 
shire on a scale of 2-5 in. to 1 mile. Only the boundaries of the major 
soil associations are traced, but note is made of the most important 
associates (series) in each case.” 


This statement does not do justice to the detail included, the accuracy of the 
survey being greater than suggested. 

Glentworth and Hart began this survey of Aberdeenshire, and covered 
most of the area between the Insch valley and a line through Huntly, Turriff 
and Cuminestown, on a 6 in. to 1 mile scale. They were later joined by 
Mackenzie. In 1942 they changed to a scale of mapping of 2-5 in. to 1 mile. 
Glentworth and Dion carried on the survey in 1945 and by 1946 provisional 
soil association maps compiled on the | in. to 1 mile Popular Edition Ordnance 
Survey Sheets had been completed for Aberdeenshire. These maps have 
since been in use internally at The Macaulay Institute and, while forming an 
excellent background on which to continue soil survey, have not the detail 
to justify the cost of publication of a 1 in. map as now envisaged. 

The Soil Survey Research Board, on its formation in 1946, adopted the 
present policy of the publication of soil maps on the scale of 1 in. to 1 mile. 
In accordance with this policy, from 1946 onwards, the preparation of Sheet 
86 for publication was taken in hand. This necessitated two things—the 
revision of parts of the area already surveyed, and the extension of the 
survey on a scale of 2-5 in. to 1 mile to cover the remainder of Sheet 86, 
which includes parts of Banffshire. This work was carried out by Glentworth, 
J. Muir, Romans and Mulcahy. 

The survey was extended to Sheet 96 in 1949 by Glentworth and Mitchell, 
and completed in 1950 by Glentworth and Grant. 
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Under the direction of D. N. McArthur, the post-war expansion of the 
Soil Survey Section of the Department of Pedology, The Macaulay Institute 
for Soil Research, has resulted in an increase in the number of surveyors 
from two in 1946 to eight in 1949. During this time the areas of Sheets 
86 and 96 and others have provided a training ground for these new men, 
who have since extended the survey to other parts of Scotland. including 
Morayshire in the north-east, Kincardine and Angus in the east, Ayrshire 
in the south-west, and Roxburghshire in the south-east. 

The chemical analysis of the soil profiles has been conducted since 1946 
by the General Analytical laboratory of The Macaulay Institute under the 
supervision of H. G. M. Hardie. Several profile analyses have been quoted 
from the work of A. Muir and Glentworth. 

The field maps of the area are available for inspection at The Macaulay 
Institute. 

In the present memoir a certain amount of what may be considered text- 
book information, has been included, dealing with soil formation, glaciology, 
post-glacial climatic periods, etc. This it was thought might be informative 
to some readers at least, and may be omitted from subsequent publications. 
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LOCATION OF AREA SURVEYED 


I. General Description of the 
~ Surveyed Area 


LOCATION AND AREA 


THE district covered in this Report has an area of 560 square miles of which 
432 square miles are contained in the 1 in. Third Edition Ordnance Survey 
Map of Sheet 86, and 128 square miles in Sheet 96 to the north. 

The boundary on the northern side is the Moray Firth coast which runs, 
with many serrations, east and west from Troup Head almost to Portessie. 
The western boundary is formed by a line from just east of Portessie extending 
south through Addie Hill at the south-west corner of Sheet 96, and passing 
some one to two miles west of Balloch, crossing the Deveron at Blairmore 
and extending to Boganclogh Lodge in the Clashindarroch Forest. The 
southern boundary extends by Tap o’ Noth, Kennethmont Station, and 
bisects the Insch Valley, passing one mile south of Kirktown of Rayne to 
just north of Old Meldrum. The eastern boundary runs north from this 
point through Gight Castle on the River Ythan, and continues at a point 
one mile east of Cuminestown, almost touching New Byth and crossing 
Windyheads Hill a little to the west of the summit, reaching the coast at a 
point between Troup Head and Pennan. 

The county boundary between the counties of Aberdeen and Banff follows 
very closely the course of the Rivers Deveron and Isla, thus the whole of the 
north and north-west part of the area falls into lower Banffshire and the 
south and south-east into Aberdeenshire. * 


PHYSICAL FEATURES, TOPOGRAPHY AND DRAINAGE 


In order to describe the various parts of the district, it may conveniently 
be subdivided into six natural landscape areas. Each of these has a somewhat 
different pattern due to inherent differences of altitude, topography, geology 
and natural vegetation. They may be designated as :-— 


. The Insch valley. 

. The slate hills. 

. The upper Buchan platform. 

. The Huntly-Portsoy valley. 

. The Balloch-Durnhill hills. 

. The upper Banffshire foothills. 


In describing the same area in Memoirs of the Geological Survey, Read 
(1923) takes the reader to the summit of Tap o’ Noth, 1,851 ft. which is 
situated in the south-west corner of Sheet 86—the highest point in the sur- 
veyed area, and from which the whole panorama is spread out before one. 
The view presented has been likened to the huge swells of a congealed ocean, 
and this description adequately summarises the constant undulation and hilly 
nature of the district. 

Looking due east is a trough—the Insch valley situated between two 
mighty swells. On the south of the trough—and outside the area covered 

* The following parishes are included in the surveyed areas:— 

BANFFSHIRE: Gamrie, Alvah, Banff, Boyndie, Fordyce, Deskford, Cullen, Rathven, 
Grange, Keith, Rothiemay, Ordiquhill, Marnoch, Inverkeithny and Forglen. 
ABERDEENSHIRE: King Edward, Aberdour, Turriff, Monquhitter, Methlick, Fyvie, 


Auchterless, Forgue, Drumblade, Huntly, Cairnie, Glass, Gartly, Rhynie, Kenneth- 
mont, Insch, Culsalmond, Rayne, Daviot and Meldrum. 
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by this report—rises the rugged,. heather covered and treeless granite mass 
of Bennachie (Plates IV, V and VJ). 

The Insch valley, four to five miles wide, contains many lesser undulations, 
and is by no means a smoothly gouged trough. It is mostly farmland, sub- 
divided into fields, farmsteads, clumps of woodland, interspersed by mansion 
houses and policy parks. The whole has a pleasing well-utilized appearance, 
and from the evidence of prehistoric stone circles, carved stones, etc., man 
has occupied parts of the valley for more than 2,000 years. 

Along the north side of the Insch valley, almost in a straight line is the 
long broken roll of the smooth contoured, heather-covered Slate Hills 
(Plate I) consisting of the Hill of Noth (1,851 ft.) in the west, through Knock- 
andy Hill (1,426 ft.), Hill of Foudland (1,529 ft.), Hill of Skares (1,078 ft.) 
and the Hill of Tillymorgan (1,249 ft.) to the Hill of Rothmaise (854 ft.) in 
the east. Some of these hills, particularly Foudland, have a serrated and 
pockmarked appearance. The indentations are old slate quarries, which 
ceased to be operated about 100 years ago, when more fissile Welsh slates 
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displaced the coarse, thick Foudland variety. On the nearer hills to the east 
the smooth heather cover of the slopes is broken by the pattern of furrows 
made by the Prairie Buster ploughs of the Forestry Commission as a pre- 
liminary to planting very extensive areas to conifers. 

| North-by-east, and north-east of the Slate Hills, the undulations gradually 
subside to an extensive succession of quieter, smoother rolls and undulations 
which form the western part of the Upper Buchan Platform. This area again 
is extensively cultivated. In the main, trees are little in evidence particularly 
in the more distant parts, but occasional blocks of conifers flank the slopes 
of some of the middle distance steeper slopes. The area has a harsher 
appearance than the Insch Valley (Plate III). 

Looking north-east, following the line of the valley of the Bogie, smoke 
from the market town of Huntly rises between wooded hills. The summit of 
the Bin (1,027 ft.), a basic-igneous hill, can be seen dark green with the 
coniferous woods of the Bin State Forest, an extensive area planted between 
the World Wars (Plate I). Beyond Huntly is the rather smooth Huntly- 
Portsoy valley, largely cultivated but with a large proportion of coniferous 
woodland at the south-west end. The eastern side of the valley is bounded by 
the higher parts of the Upper Buchan Platform with Fourman Hill (1,127 ft.) 
prominent, and lesser hills in the distance beyond. On the western side a 
number of apparently conical disconnected heather-covered, quartzite hills 
and ridges occur; among them the Balloch, lying north-west of Huntly, is 
again prominently striped by white (quartzite) plough furrows of new conifer 
plantations. The more distant hills, all of quartzite, which form the Balloch- 
Durnhill high ground landscape, are Sillyearn (810 ft.), Knock (1,409 ft.), 
Summertown (807 ft.), and the most distant hill is Durnhill (651 ft.), which 
rises prominently from the low ground of the coastal region. 

Looking due north is a generally high-lying region forming the sixth land- 
scape area of more quartzite hills—Hill of Maud (900 ft.), Bin of Cullen 
(1,050 ft.) and Little Bin (802 ft.) all of which protrude from schist plateaux 
(Plate VIII). The region shows a varied land utilization, from rough grazing 
for'sheep on the poor, skeletal quartzite soils of the hills to the arable farming 
on the fertile land in the valley of Strath Isla. The plateau land in the middle 
foreground of the Ardonald district was once cultivated though it is now 
derelict, overgrown with rushes, and used for sheep pasture. 

In the valley immediately to the north is the Clashindarroch State Forest, 
stretching westwards for many miles. This and the Bin State Forest will 
eventually constitute one of the most extensive afforested regions in north- 
east Scotland. To complete the sweep of the horizon, and orientate the setting 
of the surveyed region with what lies beyond: looking north-west, seventy 
miles away, Ben Wyvis (3,400 ft.) can be seen rising above the Beauly Firth; 
westward may be seen Ben Rinnes (2,765 ft.) while sweeping southwards from 
this is a mountainous region with the Ladder Hills, leading the eye on to 
Morven (2,862 ft.) beyond the valley of the Don. The western part of the 
surveyed area forms, therefore, the approaches or foothills to the Upper 
Banffshire and Aberdeenshire Highlands. From east to west there is a gradual 
ascent from the Buchan platform. 

The River Deveron is the main channel draining the area and enters the 
area of Sheet 86 west of Huntly. It flows through a narrow valley which 
broadens out about Huntly to a valley almost two miles in width. At Huntly 
the River Bogie, flowing north, joins the Deveron which continues in an arc . 
in a northerly direction. The River Isla flowing from the north-west along a 
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FIG. 3 


NATURAL LANDSCAPE AREAS (MAJOR PHYSICAL REGIONS) 


broad alluvial valley, next joins the Deveron. From this junction the river 
describes a succession of circuitous meanders, but bears onwards in a north- 
easterly direction until reaching the market town of Turriff. At this point, 
it describes a right-angled bend and heads north to discharge its waters into 
the Moray Firth in Banff Bay, between the towns of Banff and Macduff. 

South-east from Turriff is a broad dry valley or overflow channel, through 
which the Deveron once flowed. It is said that two days’ work with a spade 

_ would again deflect the flow to its former channel. Into this dry channel 

enters the Idoch Water from the north-east, and further south the Ythan 
enters from the south-west, giving its name to the river. It flows north-east 
and after a right-angled bend continues south-east through a half- to three- 
quarter mile wide channel; to Fyvie. From here, the valley narrows to a 
rock bound gorge, and leaves the area of Sheet 86. 

The main north road from Aberdeen to Inverness runs diagonally across 
the south-west part of Sheet 86, passing through the Glens of Foudland and 
Huntly. 
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Huntly and Turriff are the main agricultural market centres, while the 
coastal towns of Banff, Macduff, Portsoy and Cullen are mainly concerned 
with fishing and are also holiday resorts. ; 


FIG. 4 
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CLIMATE 


The climate of north-east Scotland is of the cool temperate, oceanic type. 
It is mild and moderately wet, cool in summer and cold in winter but with 
no extremes. 

The prevailing wind is from the south-west and brings most of the rain. 
Easterly and south-easterly winds though less frequent bring some rain which 
has little effect inland. The most consistantly dry weather results from a 
westerly wind, which has lost its moisture over the highlands, while northerly 
winds bring hard weather and snow in winter. 

Aberdeen experiences on an average seventeen days of mist per year, but 
this only affects the coastal region, and not the surveyed area. 

_ Precipitation is distributed fairly evenly over the twelve months, with 
slightly more in the last six than in the first. The average monthly rainfall is 
shown in Table A. 
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There is a rise in annual precipitation with increase in altitude and distance 
from the sea coast, as shown in Table B. 


TABLE B 


Average Yearly Rainfall in Inches of Stations in the Area 


Height | Pistance | Rainfall Height | Distance | x ainfall 
Station above | 4 oray in Station above | yo ray in 
O.D. Coast Inches O.D. Coast Inches 
Banff . . | 130 ft. - 26°8 Keith . . | 356 ft. 10 33-8 
Buckie . ‘ 76 ft. - 26:2 Milltown 
(Rothienorman)} 290 ft. 12 33-6 
Buckie . . | 334 ft. - 27:0 || Drummuir I, 
Castle | 620 ft. 13 36:4 
Cullen House. | 150 ft. - 30-6 Huntly . 
Cruchie | 400 ft. 18 31-7 
Turriff .- =. | 220 ft. 9 31-9 New Deer. | 397 ft. 11 32:3 


At two stations in Deeside near Braemar (55 miles inland from Abereden) 
at an altitude of 1,111 ft. the annual precipitation is 35-4 ins. and at 1,400 ft. 
it is 38-1 ins. It is probable that at altitudes of 1,500 ft. and over it rises to 
between 40 and 50 ins. This would only affect a small part in the south-west 
of the area. 

The only station within the area for which temperature.figures are available 
is Banff on the Moray Firth coast. The means of the figures for Banff and 
Braemar are therefore taken as an estimate for the inland region given in 
Table C. 

Nearness to the sea-coast would seem to be a stabilizing factor is 
temperature variation as the range of temperature for Banff in January in 
8-7° F. and 9-9° F, inland. In July it is 11:7° F. at Banff and 14-7° F. inland. 
The highest maximum and the lowest minimum temperatures occur inland. 
In summer the maximum air temperature seldom rises above 80° F. and 
0° F, is very occasionally approached in winter. 

Snowfall increases with distance from the coast. An average of ten mornings 
occur per annum with snow lying in the coastal region, while inland it in- 
creases to between twenty and thirty over most of the surveyed area. At 
Braemar and in the highlands it exceeds fifty. The average frost-free period 
is from the first of May to the middle of September. 

One of the agricultural disadvantages of the region is the cold spring and 
comparatively short summer, the mean monthly temperature not rising above 
40° F. until May. Plant growth is not appreciable below 42°F. For this 
reason wheat is unsuitable and is not grown; oats on the other hand seem 
admirably suited to the climate. The harvest is two to four weeks later than 
much of England. 


REFERENCES 


British Rainfall, 1947. Meteorological Office, Air Ministry. M.O. 517. H.M.S.O., 
1949. ; 

Averages of Temperature for the British Isles for periods ending 1935. Meteorological 
Office, Air Ministry. M.O. 407. H.M.S.O., 1936. 
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POST-GLACIAL CLIMATE AND VEGETATION 


The climate of the Northern Hemisphere and of Britain has undergone 
several profound changes since the close of the glacial period some 13,000 
years ago. The broad outlines of climatic and vegetational changes which 
occurred have been interpreted very largely from the macro- and microscopic 
evidence from the study of peat deposits. Macroscopic evidence can be 
sometimes seen in the presence of one or more distinct layers of tree stumps, 
and other identifiable plant material. The most generally accepted micro- 
scopic evidence is from the study of pollen grains. The data have been 
correlated with similar successions in peat bogs in Sweden (Fraser 1943). 

The era has been divided into five climatic periods, but the duration and 
dates of these varies, for example with latutude and the figures quoted are 
only approximate. 


1. Pre-Boreal Period . 11,000-8,000 B.c. 
2. Boreal Period . : .  8,000-6,500 B.c. 
3. Atlantic Period F .  6,500-4,000 B.c. 
4. Sub-Boreal Period . .  4,000-1,000 B.c. 
5. Sub-Atlantic Period . . 1,000 8.c.—Present time. 


The pre-Boreal Period. After the retreat of the ice, the arctic climate slowly 
improved. The wastes of glacial debris gradually developed a tundra vege- 
tation and eventually arctic willow and dwarf birch in the favourable sites. 
This period extended approximately up to 8,000 B.c. and was succeeded by 
the Boreal Period. 

The Boreal Period lasted until 6,500 B.c. The climate became warmer and 
possibly drier and was more favourable for tree growth; a factor in this 
may have been the younger soils (more base rich and less leached). At the 
beginning of the period, birch was dominant, but a forest of mixed deciduous 
trees developed in which oak, elm and alder together with a surprisingly 
high proportion of hazel appeared later. Occasional pines were present. 

The Atlantic Period \asted until about 4,000 B.c.-in which a wetter and 
colder, more oceanic climate prevailed. Until this time, Britain was con- 
nected with the continent of Europe, and the species migrated north through 
England. An increase in alder occurred and an alder-oakwood was dominant, 
birch was common, while holly and lime are recorded. The higher ground, 
particularly in the west of Scotland, which was covered by. forest in the 
Boreal Period, appears to have changed on flattish or basin-like features, 
into boggy conditions in which peat moss blanketed the remains of the 
forest. 

The sub-Boreal Period. In this period, which lasted until about 1,000 B.c., a 
dry cool climate occurred in which macroscopic evidence of tree stumps. 
occurring in the peat bogs points to birch, followed by pine, colonizing the 
drying bogs (see Grenz horizon, p. 110). The tree line in this period reached. 
a higher limit than now. Elm and lime appeared frequently in the deciduous. 
forest areas while beech came in towards the end of the period. 

The sub-Atlantic Period. From 1,000 .c. onwards, a cold and wet period. 
developed which resulted in a retrogression of the birch and pine forest in 
the uplands and western part of the country with an advance of peat and an 
increase in ericaceous and cyperaceous plants, e.g. Calluna and cotton grass. 

The influence of man on the vegetation was not very great in Britain until 
Bronze Age times, some 3,000 or more years ago. This coincided with the . 
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latter part of the sub-Boreal Period. The forest was then estimated to be 
at its greatest extent, conjectured by Ritchie (1920) to cover about one-half 
of the land area. Since then, the need for wood for smelting in Iron Age 
times, together with the domestic requirements of the increasing population 
and the need of land for tillage and the prevention of regeneration of trees, 
by the pasturing of livestock, greatly increased the shrinkage of the forest, 
estimated by Steven (1951) in the early Roman times to cover one-third of 
the land area of Scotland. This decrease was largely of the mixed deciduous 

- woods in the Lowland regions. The present forests in Scotland cover 6:5 
per cent. of the land area. 
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II. Geology in Relation to the Soils of 
° Sheets 86 and 96 


SUB-SURFACE GEOLOGY—SOLID 


THE geology of Sheets 86 and 96 includes some of the most varied and 
interesting in the country (Fig. 5). Most widely developed are the meta- 
morphic Highland Schists which contain some intrusive igneous rocks now 
metamorphosed. Next in importance is a series of igneous intrusions of a 
later date. Of these the predominating rock type is norite, but all types from 
ultrabasic serpentine and picrite to granite are represented. The only sedi- 
mentary rocks in the area are a few outliers of Old Red Sandstone age, one 
of which contains an example of an extrusive igneous rock, an andesitic lava 
flow. The ice-movements of the glacial period, which is more fully treated 
in the next chapter, left a mantle of till of varying thickness over practically 
the whole area, and important spreads of sand and gravel were deposited 
by the melt-water at the end of the period. 

Highland Schists. These very ancient rocks which belong to the Dalradian 
series were originally laid down as marine sediments comprising sands, 
‘clays, siliceous marls and limestones. Later, earth-movements subjected 
them to a varying degree of metamorphism so that they now appear as slates, 
phyllites, schists, gneisses, granulites, quartzites and marbles. The series has 
been divided into two divisions. The western or Keith Division rocks which 
largely contribute to the parent material of the Strichen Association, are 
heavily metamorphosed (Plate XXIV) and appear to be disposed in a series 
of large-scale isoclinal complex folds. The rocks are gneisses, granulites, 
quartzites, flags, mica-schists, actinolite-schists, black schists and some thin 
limestones, and characteristic minerals developed are garnet, staurolite, 
kyanite and sillimanite. The eastern or Banff Division is separated by a line 
of discontinuity, and is in a relatively low state of metamorphism. The rocks, 
which form one large syncline, are limestones, slates, phyllites, greywackes 
and grits, with andalusite the characteristic metamorphic mineral, and are 
the constituent rocks in the parent material of the extensive Foudland 
Association of soils. 

Older Igneous Rocks. Prior to, or partly during, the movements which 
produced the regional metamorphism of the Highland Schists, a series of 
sill-like igneous intrusions took place. These have almost everywhere been 
altered and are now composed of amphibolites, epidiorites or hornblende- 
schists. The original gabbroic character of the parent rock of the thicker 
sills may be seen at certain localities. Fairly large masses of ultrabasic rock 
now serpentine and associated types (Leslie Association), accompany these 
green stones. One small body of felspathic rock or anorthosite also occurs. 
The acid members of the series are represented by some augen-granites. 

Younger Igneous Rocks. A further series of igneous intrusions, later than 
the regional metamorphism but earlier than the Middle Old Red Sandstone 
period, are extensively developed in the area. They range in composition 
from ultrabasic to acid and can be separated into two groups, gabbro and 
granite. Most important are three basic masses of considerable size; the 
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Insch, Huntly and Cabrach masses with norite and noritic gabbro (Plate 
XVIID the main rock type as found in the Insch Association, but including 
also subsidiary peridotite, picrite, troctolite, olivine-gabbro (present in the 
Leslie Association) and hypersthene-gabbro. Syenite and a few small bosses 
of quartz-diorite and granite are associated with the Insch mass. The latter 
more acid types are intruded into the basic rocks, and give rise to the Countess-> 
wells Association of soils. In some localities, the original gabbro-magma 
has reacted with the sedimentary country-rocks to produce contaminated 
norites, containing cordierite, garnet and other minerals not normally found 
in pure igneous rocks. 

Another feature of these intrusions is the production of aureoles of thermal 
metamorphism around their margins. This is particularly well seen on the 
north side of the Insch mass where, as the igneous rock is approached, there 
is a steady transition from unaltered well-cleaved slates through spotted 
slates with poor cleavage, to a massive totally reconstructed andalusite- 
cordierite hornfels. 

Old Red Sandstone. The only sedimentary rocks in the area are found in 
several large outliers of the middle division of the Old Red Sandstone. 
These are remnants of once extensive deposits which covered much of the area 
and are mostly preserved by faulting into the older rocks. A typical succession 
is that of the great Gamrie-Turriff outlier, where the beds may be divided into 
a lower group consisting of 4 basal conglomerate followed by sandstones, flags 
and marls with ribs of limestone, and bright red sandstone; and an upper 
group of coarse conglomerate. The upper group of coarse conglomerate 
contains pebbles and boulders which vary in size up to eighteen inches—in 
rare cases, and are formed from grits, quartzites, schists, slates, granites, 
quartz-porphyries, and red sandstones. These are found in the till of the 
Hatton Association. The middle group, consisting largely of red sandstone 
is the main constituent in the parent material of the Cuminestown Association. 
The basal conglomerate is made up of the slates and grits from the Banff 
Division of the Dalradian schists, on which it rests, and consists of sub- 
angular fragments, cemented in a calcareous matrix. This is the material of 
which the till and parent material of the Ordley Association is largely com- 
posed. The Rhynie outlier which also consists of conglomerate, shales, 
sandstones and flags, contains an important, though small, lava-flow of 
vesicular andesite, from which much of the Gartly Association is derived. 

Tertiary. Two relatively small patches of almost pure quartzite gravels 
occur in the area. They are earlier than the glacial deposits and it is considered 
that they are probably of Pliocene age. 


GLACIAL GEOLOGY 


Pleistocene and Recent Deposits 

In Pleistocene times the whole of Britain down to a line running approxi- 
mately between the Thames and Severn rivers was covered by a succession of 
ice-sheets. From a mass of evidence, it is now generally accepted that three 
distinct ice periods were involved, separated by interglacial periods during 
which the ice disappeared and vegetation covered the country. Remnants of 
interglacial soils are uncommon but one is thought to occur in the Bogtown 
Association (see Bogtown Association, very poorly drained series). The 
last phase of the Glacial Period is considered to have ended as recently as 
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13,000 years ago. In Britain, ice accumulation occurred on all the high 
regions and formed a number of local ice-caps. Movement of ice from these 
regions was in general a radiation outward along the lines of easiest flow. 
In north-east Scotland the direction of ice movements is complicated by the 
presence of a Scandinavian ice-sheet which moved across what is now the 
North Sea and abutted on the coast of northern Britain. This ice barrier 
caused some peculiar deflections of the ice flows. Elsewhere in Britain, e.g. 
in Ayrshire, in south-west Scotland, the direction of ice movement is quite 
different from that of north-east Scotland. 

The theory that the smooth rounded contours of the topography of so 
much of the northern hemisphere was the result of the work of ice was first 
postulated in 1840 by Agassiz, a Swiss geologist, who had studied the mountain 
valley glaciers in his country. Further deductions with regard to the several 
Pleistocene glaciations and interglacial periods were made by Professor 
James Geikie of Edinburgh in his work The Great Ice Age. His theories, 
after heated controversy, and with slight modification, have been universally 
accepted. ns 

The thickness of the ice in the regions of ice accumulation enables a flow 
movement to take place by the pressure created. Soil, decomposed rock and 
masses of hard rock are picked up in the bed of the ice and act as grinding 
agents and graving tools on the floor over which the ice is passing. 

In this way the rounded aspect of our hills has been fashioned, by a process of 
grinding, erosion and transportation (Plate XVII). 

The depth of the ice can be judged from the presence of transported erratics, 
ie., rocks foreign to the underlying solid rock formation, on all the hills 
below 2,000 ft. altitude, thus indicating a thickness of ice of at least 2,000 ft. 
The deposits laid down by the ice are of two kinds: (1) glacial till or boulder 
clay, which is another name for till, deposited from the base of the ice, which 
is overloaded with boulders, stones and clay, and over which the upper ice 
tends to ride or thrust forward, while at the ice front is deposited (2) water- 
sorted debris laid down or spread out by melt-water from the ice. 

At the close of the glacial period the amount of water released from the 
remnants of the last ice-sheets was enormous. A thickness of 800 ft. of ice 
produces about one million tons of water per acre. This explains why the 
present-day rivers, such as the Isla, the Deveron and the Ythan appear much 
smaller—judged from the width of their valleys—than they were in former 
times (Plate X). It also offers an explanation of the extensive spreads of 
water-sorted sand and gravel terraces such as form the parent material of the 
Corby Association where it borders the river valleys. Deposits of sorted 
sand and gravel are referred to as fluvio-glacial deposits; fine sands, silts 
and clays which have settled out of lake water are called lacustrine deposits, 

The thickness of the glacial till which overlies the solid formations in the 
surveyed area varies from a trace to 40 ft.; generally it is some 2 to 8 ft. in 
depth. Its composition reflects the rocks of the solid formation over which 
the ice passed, and is more fully dealt with in the account of the parent 
materials of the various soil Associations. 


Glacial Movements in North-East Scotland 


The glacial movements affecting the area of the survey have been the study 
of Bremner (1937) and have been dealt with extensively by Read (1923). 
From the standpoint of soil parent material, only the third ice-sheet which 
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travelled across the area from north-west to south-east is of direct concern. 
Exceptions to this are the areas occupied by the Whitehills and Bogtown 
Associations along the Moray Firth coast where drift deposits from earlier 
movements form the parent materials. In describing the ice movements 
affecting North-east Scotland it is sometimes necessary to refer to localities 
outside the area of the survey. 

The First Ice-Sheet. During the first ice age, ice from the north-west crossed 
the Moray Firth and invaded Banffshire and Aberdeenshire (including the . 
surveyed area) travelling in a south-easterly direction. Boulder clay deposited 
by this ice contains erratics of Nairnshire, Morayshire, and Ross-shire rocks. 
It also contains, in places, shell fragments and erratics of black clay with 
Jurassic fossils large enough to be worked for brickmaking. These are con- 
sidered to have been picked up or pushed out from the floor of the Moray 
Firth. The Jurassic clay can be seen at several places—at Tochineal, south of 
Cullen; overlying the Boyndie limestone quarry; at Whitehills Brick and Tile 
Works; at Plaidy (King Edward). It also occurs at various places outside 
Sheets 86 and 96, e.g. at Lumbs near Longside; and at Lechhills farm, 1 mile 
south-east of New Leeds, where it was seen at well-digging operations. Only 
the Whitehills deposit forms a soil parent material, elsewhere the Jurassic 
clay is overlain by later drifts. ; 

Muir (1939) states that in the Clashindarroch Forest area, gabbro-troctolite 
rocks of the Huntly mass, quartzite boulders from Rothes, and blocks of New 
Red Sandstone from Elgin have been found at Corshallock and Gordonsburn. 

On the retreat of the south-easterly moving ice, a set of clays, sands and 
gravels was laid down along the Moray Firth coast in a lake-like expanse of 
water held up by the withdrawing Scandinavian ice-sheet. These are referred 
to by Read (p. 199) as “ The Coastal Deposits.” From the soil standpoint 
they are relatively insignificant except for an area west of and about Sandend 
Bay and on the coast near Cullen where a calcareous silty clay forms the 
parent material of the Bogtown Association. 

The Second Ice-Sheet came from the south and covered, in the opposite 
direction, almost the same path as the first. The occurrence of this northerly 
ice movement can be substantiated by striz (scratches or grooves on the 
bed-rock, gouged out by boulders embedded in the base of the ice) and by 
the dispersal of recognizable erratics in its boulder clay (Plate XXII). Bremner 
named this ice-sheet the ‘‘ Strathmore Ice” since it transported the red clays 
from Strathmore to the coastal districts between Stonehaven (15 miles south 
of Aberdeen) and St. Fergus (10 miles north of Peterhead). Except for these- 
red clays much of the boulder clay of the second ice movement has been 

obliterated by the third and last glaciation just as much of the drift of the 
first has been by the second. The presence of transported erratics is par- 
ticularly marked wherever a recognizable indicator rock is to be found such 
- as the troctolites and picrites of the Huntly mass. These are very conspicuous 
on the quartzite hills to the north—Durn Hill, Hills of Fordyce and Inver- 
kindling, Knock Hill and Sillyearn Hill. They also occur in profusion over 
the low ground (Tarves Association) between Huntly and Portsoy. On the 
quartzite hills some of the blocks are of 8 to 12 ft. in length and are “ shoved 
into and almost buried by the rotten quartzite’ (Read, 1923). Since they 
occur at altitudes of 1,400 ft. on Knock Hill, ‘‘ it was no mean ice-sheet that 
was responsible for their transport.” Abundant evidence occurs of rocks 
outside this area being transported further afield by the second ice-sheet. 
According to Bremner certain fossiliferous boulders from the carboniferous 
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rocks of the County of Fife have been transported as far as the Orkney 
Islands. 

The Third Ice-Sheet. The lines of movement of the first and second ice- 
sheets cut across or override the natural obstacles to their progress, but in the ~ 
third ice period the lines of flow follow a more natural course determined by 
the general slope of the terrain. The third flow was less extensive than in the 
previous periods and was not influenced by the deflecting influence of the 
Scandinavian Ice as was the case in the first and second ice periods. 

Across the north-east corner of Scotland the direction of flow was influenced 
by the congestion of ice which was discharging along the Great Glen and the 
Moray Firth and which over-rode the Laigh of Moray, Lower Banffshire 
and Northern Aberdeenshire. Ice from the Cairngorms passed down the 
Dee Valley and the direction of movement of these two glaciers was 
from north-west to south-east following the direction of the valleys. The 
presence of undisturbed red clay drift of the second ice age, along the coastal 
area from Balmedie almost to Fraserburgh indicates that the Third Ice-Sheet. 
failed to reach the Aberdeenshire coast in these parts. South from Balmedie 
the ice just reached the coast and in some places extended into what is now 
the sea. The terminal moraine of the Dee glacier can be recognized in the 
moundy area east of Loch Loirston some three miles south of Aberdeen, 
while the sand and gravel esker ridges north of the Don and extending to the 
Potterton Burn indicate badly crevassed pressure ridges, down and through 
which surface melt-water was pouring. In general the deposits of till left 
behind by the Third Ice-Sheet are related to the underlying rocks and conse- 
quently vary in colour and texture with them. The till tends to overlap the 
solid- formation by glacial carry to the south-east, usually for a distance of 
one half-mile. On the retreat of this ice-sheet great spreads of sand and gravel 
were deposited over the Banffshire Lowlands while the high terrace gravels 
associated with all the main drainage channels are the work of end glacial 
melt-water. 

It is curious that there should be such a marked variation in direction of 
the three ice movements, i.e., First, north to south; Second, south to north; 
and Third, north-west to south-east, and the question might well be asked. 
““Why did they not all come from the same direction?”’ Bremner states: 
“‘ During the times of the First and Third Ice-Sheets the dominant ice-sheet 
which determined the course of the mer de glace across Moray lay to the 
west of the Great Glen and the Moray Firth; during the time of the Second 
Ice-Sheet it would seem as if the great centres or areas of accumulation and. 
foci of dispersal lay south of Moray in the Central Highlands.” He also 
believes that while the First Ice-Sheet was very extensive, on existing evidence 
the Second was the maximum glaciation of Northern Scotland. 


VEGETATION * + 


North-east Scotland lies in the Atlantic region of Europe and in the transition 
zone between the two great belts of vegetation, the Broad-leaved Deciduous. 
Forest and the Northern Coniferous Forest, its plant cover showing more. 
affinities with the heath and coniferous forest than with the deciduous forest. 

A large part of the area is under arable cultivation, and much of the hill 

* Much of the substance of this chapter is based on the work of Dr. G. K. Fraser. 


+ Plant names in accordance with Flora of the British Isles. Clapham, Tutin & Warburg. 
(1952.) 
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land is used for sheep grazing, which maintains a semi-natural heath vege- 
tation. Natural vegetation, that is, vegetation uninfluenced by man, is found 
only in inaccessible places where the soil is unsuitable for agriculture and 
forestry. This account deals only with a restricted part of the region, and 
the types given here cannot be taken as representative of the plant cover of 
the whole region, but only of the area surveyed. 

The vegetation can be conveniently classified under the four headings:— 
(1) Woodland; (2) Grassland; (3) Heath; and (4) Moor. 


1. Woodland 

This is either planted or semi-natural. Shelter belts of beech trees and 
mixed deciduous woods with oak and elm are present on many estates. In 
damp places by streams and river banks, alder-willow scrub grows freely, 
with a ground-flora of soft grasses, rushes and sedges. 

Semi-natural open pine-wood occurs at Clashindarroch Forest where, on 
ascending the slope, the trees become scrubby and more sparse. Plantations 
of pine, spruce and larch are frequently met with, extensive areas having been 
planted at the Bin, Balloch, Clashindarroch and elsewhere throughout the area. 

Birch scrub is the commonest self-sown woodland vegetation; it may be 
derived from selectively felled pinewoods or may be due to natural re- 
generation on heath. The type occurs on a range of soil conditions varying 
from wet grass meadow (deciduous woodland) (Plate XV) to dry heath 
(pinewood sites). Two species lists are given below for two fairly distinct 
communities under birch scrub, representative of the whole range. In these 
and subsequent lists, no attempt is made to give a full list for each community, 
only the more important species being mentioned. 


Wet Birch Scrub (Mixed Oak-Birch and grass meadow) 


Trees and Shrubs Herbs Rushes and Mosses 
Grasses 

Anemone Juncus Catharinea 
nemorosa articulatus undulata 

Betula spp. Ranunculus Luzula Hylocomium 

Alnus glutinosa repens sylvatica loreum 

Salix aurita R. ficaria Agrostis Mnium 

S. atrocinerea Cardamine tenuis hornum 

Sorbus aucuparia flexuosa ~ Deschampsia Thuidium 

Corylus avellana Rubus flexuosa tamariscinum 
(fruticosus) D. caespitosa Hylocomium 
Prunella Holcus splendens 
vulgaris mollis Hypnum 
Ajuga H. lanatus cupressiforme 
reptans Poa trivialis 


Dry Birch Scrub (Pine-Birch and Calluna or grass-heath) 


Trees and Shrubs Herbs Rushes and Mosses 
; Grasses 

Sorbus aucuparia Viola Luzula Brachythecium 

Juniperus communis riviniana pilosa purum 
Potentilla Anthoxanthum Hylocomium 
erecta odoratum squarrosum 
Galium Agrostis H. splendens 
hercynicum tenuis : 
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Herbs Rushes 


Vaccinium A. canina 
myrtillus Deschampsia 
Calluna flexuosa 
vulgaris Holcus 

Erica ’ mollis 
cinerea H. lanatus 
Empetrum 

nigrum 


2. Grassland—including grass-heath 


Alluvial flats and the lower hill-slopes with imperfect to poorly drained 
soils on the more base-rich parent materials, bear a form of semi-natural 
grass meadow vegetation characterized by an abundance of Deschampsia 
caespitosa with the subsidiary species shown in the following list :— 


Grasses 
Anthoxanthum 
odoratum 
Agrostis 
stolonifera 
A. tenuis 
A. canina 
Alopecurus 
pratensis 
Holcus lanatus 
Poa spp. 
Phlieum pratense 


Herbs Rushes 
Rannunculus Juncus 
repens articulatus 
R. acris Luzula 
Cardamine campestris 
pratensis 
Achillea 
millefolium 


Alchemilla vulgaris 
Conopodium majus 
Angelica sylvestris 
Taraxacum sp. 
Cirsium palustre 
Remex acetosa 
Orchis maculata 


Mosses 
Hypnum 
schreberi 
H. cupressiforme 
Plagiothecium 
undulatum 
Thuidium 
tamariscinum 


Mosses 
Brachythecium 
purum 
Plagiothecium 
undulatum 
Hypnum 
schreberi 
Hyclocomium 
splendens 
H. squarrosum 


The drier parts of these lower slopes bear a grass heath dominated by fine 
leaved grasses, and having the following species composition :— 


Grasses 
Agrostis 
tenuis 
A. canina 
A. stolonifera 
Festuca 
ovina 
Anthoxanthum 
odoratum 
Deschampsia 
flexuosa 
Holcus 
lanatus 
Nardus 
stricta 


Herbs Herbs 
Achillea Prunella 
millefolium vulgaris 
Calluna Polygala 
vulgaris serpyllifolia 
Crepis Potentilla 
capillaris erecta 
Erica Succisa 
cinerea pratensis 
Euphrasia spp. Thymus 
Galium serpyllum 
hercynicum Ulex’ 
Helianthemum europaeus 
chamaecistus Viola 
Hypericum riviniana 
pulchrum Viola 
Hypochoeris lutea 
radicata Vaccinium 
Lotus myrtillus 
corniculatus Veronica 
Lathyrus officinalis 
montanus 


Luzula campestris 
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Mosses 
Brachythecium 
purum 
Hylocomium 
squarrosum 
H. splendens 
H. triquetrum 
Hypnum 
schreberi 
H. cupressiforme 
Plagiothecium 
undulatum 


Fern 
Pteridium 
aquilinum 


The state of drainage of the soil has a great influence on the frequency and 
distribution of the many species likely to be present. For instance, the dry 
shallow freely-drained soils will carry the finer-leaved grasses such as Festuca 
ovina and Deschampsia flexuosa, together with the more drought-resistant 
herbs while the poorly drained soils will bear a greater abundance of the broad- 
leaved softer grasses, including Agrostis spp. and Holcus spp. and also more 
mosses. 


3. Heath 

Calluna heath is a community on mineral soil dominated by heather 
(Plate XVID). Erica cinerea, Vaccinium myrtillus, V. vitis-idaea. Arctostaphyllos 
Uva-ursi, Empetrum nigrum and Nardus stricta occur as important con- 
stituents, any one of which may become co-dominant with Callina or so 
abundant as to form a distinct facies. On the shallow light-textured soils of 
knolls, a Calluna—Erica cinerea community grows at low altitudes and a 
low-growing Calluna-lichen or patchy wind eroded Calluna community 
at high altitudes. Most of the common species of grass heath are present and 
in fact the two communities may replace each other under varying soil 
conditions or intensities of grazing. 

Poor drainage causes other species to come in including Erica tetralix, 
Juncus squarrosus, Trichophorum caespitosum and many sedges. When a thin 
layer of peat (or about 6-9 in. of mor humus) is developed, a sub-moorland 
community grows, composed of Calluna and many of the wet-heath and 
moorland species. 


4. Moorland 

True moorland vegetation grows over peat under very wet conditions (see 
Hill and Basin Peat, p. 109). In waterlogged hollows, basin peat occurs 
(Plate XII). Much of it has been cut away but the remains show it was 
formerly dominated by Sphagnum spp. and Eriophorum vaginatum (Plate XIII), 
together with Calluna, Erica tetralix, Empetrum nigrum, Narthecium ossifragum, 
Eriophorum, angustifolium, Hypnum cupressiforme, H. schreberi, Hylocomium 
squarrosum, H. splendens, Aulacomnium palustre and other species. 

On saddles and similar places to which water drains from higher regions 
Hill Peat is formed, with a type of Eriophorum vaginatum—Trichophorum 
caespitosum vegetation. According to the environment, one or both may be 
dominant. The species most frequently present are given in the following 
list :-— 


Potentilla erecta Calluna vulgaris Juncus squarrosus 
Drosera rotundifolia Erica tetralix Eriophorum angustifolium 
Vaccinium myrtillus Empetrum nigrum Nardus stricta 

V. vitis-idaea Narthecium ossifragum 


Many mosses occur, particularly Sphagnum. 

Peat on hill tops and eminences with no influx of drainage from higher 
places is marked by the abundance, and often dominance of Calluna vulgaris. 
Very often erosion is taking place so that this class of peat is much drier 
than the others. 

The main factors determining the type of plant cover borne by the. region 
can be conveniently grouped under three heads:—Climate, Man and Animals, 
Soils. - 
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1. Effect of Climate 

With increasing altitude the average temperature decreases, rainfall in- 
creases, and exposure becomes more intense. This leads to a zonation in the 
vegetation over the area, as shown below :— 


Site Present vegetation Supposed Natural Vegetation 
Hill-top Eroded heath 
Higher slopes. Calluna moor (hill peat) 
Higher slopes Calluna heath Pine heath and birch scrub 
Transitional Grass heath Oak, birch, pine 
Lower slopes Dry grassland Oak, birch 
Stream flood plain Alluvial meadow Oak, elm, ash 


(mixed deciduous) 


The Hill of Noth furnishes an excellent example of this succession which 
can be found all over the area. The lower south-facing slopes bear a dry 
grassland cover of various species, which passes up through grass-heath into 
Calluna heath. On the higher slopes hill peat occurs passing up into eroded 
Calluna heath on the summit (Plate XIV). 

Aspect plays a big part in determining the vegetation type of a hilly region, 
northern slopes bearing the wetter types of vegetation at much lower altitudes 
than southern slopes.. 


2. Effect of Man and Animals 


The operations of agriculture and forestry have greatly altered the plant 
cover of the region, completely clearing away the natural vegetation from a 
great area. Most of the hill-ground is used as rough grazing for sheep. 
Grazing and the repeated burning which usually accompanies it tend to kill 
off those plants with growing points above the soil surface. Trees and large 
shrubs are eliminated, allowing, under moderate treatment, heather and its 
allies to flourish. Under more severe treatment grasses and low herbs which 
keep their buds below the soil surface in the resting period, tend to replace 
heather. These are the two main contributory causes of the maintenance of 
heath as the dominant type of semi-natural vegetation in the region. 

- Artificial drainage tends to eliminate those plants, rushes, sedges and 
others, which favour wet sites, most of which are of little use economically. 

** Flushing ” is occasionally practised on land used for grazing, water 
being directed horizontally in a shallow ditch across the slope and allowed to 
trickle down. This induces various soft grasses and sedges to develop early 
in the year giving the grazing animal an “ early bite.” The cutting of peat 
for fuel has an effect similar to artificial drainage in that the raised remnants 
of the bogs dry out and support a more heathy vegetation than formerly. 
When peat is cut down to the mineral soil the bare area is often 
colonized by a grass-heath composed largely of Nardus stricta and Calluna 
vulgaris. : 

It is thought that the vegetation of the region before the coming of agri- 
culture and forestry, i.e. from the late Sub-Boreal period onwards, was very 
similar to what it is at present, namely scattered broad-leaved woodlands in 
the lower ground and pine-birch woodlands on higher ground alternating 
with heath and moor. 
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3. Effect of Soils 
The parent materials present show a variety of lithological types, ranging 
from the Leslie Association on ultra-basic till to the very acid Durnhill 
Association on quartzite till. The soils vary from the shallow dry types on 
knolls and steep slopes through the deep moderately well-drained soils to 
the gleyed and peaty gleyed soils of flats and basins. This variation in the soil 
is reflected in the vegetation by changes from one plant community to another. 
Soils on basic parent materials tend to favour grassy vegetation, e.g. Dun- 
bennan Hill, which is ultra-basic, formerly bearing, under Scots Pine, a lush 
sward of the softer grasses, such as Holcus spp. and a great number of 
subsidiary species. On the less basic parent materials such as the Insch and 
. Tarves Associations the freely drained soils bear a dry grass heath to dry 
Calluna heath vegetation; imperfectly drained soils, a moist grassy heath 
and poorly drained soils, a grass-meadow to Calluna sub-moorland. On 
free to imperfectly drained sites bracken may form local communities. In 
flush areas Juncus communis and Deschampsia caespitosa become the dominant 
plants. The presence of Calluna tends to increase the acidity of the soil and 
so favour the growth of heath and moorland plants. Birch on the other hand 
may reduce the acidity by bringing bases from the basal horizons to the surface. 
Strongly acid soils, such as those of the Durnhill Association are par- 

ticularly conducive to the accumulation of raw humus and peat. On the 
steeply sloping dry sites Calluna heath in one of its many forms occurs. 
Wet sites, especially those where the iron pan is found, i.e. gently sloping 
ground, support three more or less distinct vegetational communities which 
can be related to the progressive increase in wetness. The usual succession 
is:— 

Calluna—Nardus stricta. 

Calluna—Erica tetralix—Trichophorum caespitosum (Scirpus caespitosus). 

Eriophorum vaginatum. 
_ In very wet hollows sphagnum becomes important as ‘the matrix of basin 
peat. 


Ill. Soil Formation 
THE SOIL FORMING FACTORS 


Som is not easily or readily defined, but essentially. it is the mineral and 
organic material occurring at the surface of the earth which supports plant 
life. It is a natural body such as are plants and animals, but of the three 
with which man has concerned himself, it is the least understood. The nature 
or kind of soil is determined by the physical, chemical and biological weather- 
ing or transformation processes, acting upon the geological stratum. This 
latter material is referred to in soil terminology as the parent material. The 
weathering process results in the formation of more or less definite layers or 
“horizons’”’ in the soil which may be seen in a vertical section, and the character 
or kind of soil is determined by the interaction of the following factors :— 


1. Age or the length of time the parent material has been under the influence 
of its environment. 
2. The climate. 
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3. The parent material, which determines the minerals from which the soil 
is formed and which affects the texture, the mineral reserve and the 
water-holding capacity. 

4, The vegetation which determines the type of organic matter added to 
the soil. 

5. The drainage of the soil, whether excessively drained, freely drained, or 
poorly drained. 

6. In the case of cultivated soils, the modifying effects of culture by man. - 


These factors are applicable to the soils of the world in analysing their 
characters, but the intensity or influence of any one is variable. Each factor 
may in special circumstances dominate the soil forming process. The weather- 
ing processes of the various climate regions of the world have been worked 
out and distinct Soil Zones have been established based on the morphological 
character of the soils from the tundra regions to the tropics. 


Morphology and Genesis of Soils—The Soil Forming Factors 


1. Natural soils can be separated on an age basis into two groups, im- 
mature and mature; young soils are those that have not been influenced by 
the weathering processes long enough to develop some differentiation into 
layers or horizons. Practically all Scottish soils can be considered as more or 
less mature and have been forming since the parent material was exposed 
after the last Ice Age, approximately thirteen thousand years ago. One 
exception is the first terrace or river alluvium which is still flooded in times 
of high water, and another is the case of the steep hillside where erosion may 
remove soil material so that the soils never attain a state of maturity. 

2 and 4. The climate and vegetation of the district are more fully referred 
to in separate sections of the report. The climate is of a mild oceanic type 
in which precipitation moisture exceeds transpiration and evaporation, so 
that the soils are subject to a more or less constant leaching process, i.e. a 
washing down and through the soil of all water-soluble material. Forest 
covered much of the lower ground in times past but at high altitudes heath 
and moor has long been dominant. Above 1,000 ft. there is a notable change 
in climate characterized by increased rainfall and marked seasonal variations 
in temperature, together with exposure to desiccating winds. Where 
topography allows a fairly rapid run-off of moisture the exposure to stone 
wind and sun leads to periodic surface drouth. 

This altitudinal difference in climate affects the soils so that there are 
profile differences between the low altitude soils and those at 1,000 ft., 
particularly on acid parent materials. 

3. Parent material is the basis on which soils are separated or classified 
within a climatic region. Most of the soils of the north-east are developed 
on glacial drift, except on the steeper hills where little or no glacial material 
was laid down, or has been eroded off. In this case the soil is developing on 
disintegrating native bedrock and such soils are known as residual soils; 
often due to the hardness of the rock and the slowness of soil development 
they may be skeletal soils with little or no differentiation into soil horizons. 
Over the area covered by Sheets 86 and 96 residual soils are only extensive 
on the higher hills. Glacial drift is a transported parent material which may 
have been moved by glacial ice or by the melt-water from the glacial ice 
in end-glacial times. Boulder clay, or as it is often referred to, glacial till, 
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covers by far the major portion of the area. The glacial till may be derived 
mainly from granite, slate, or basic igneous rock, while it is common to find 
mixtures of rocks in the till or parent material. It will be appreciated, there- 
fore, that differences in the mineralogical composition affect the development 
of the soil profile. Granitic boulder clay is poorer in calcium, iron, aluminium 
and elements other than silicon and tends to be more strongly affected by the 
leaching process than the basic-igneous boulder clay which has a greater’, 
proportion of calcium and ferruginous material and few or no free quartz 
-particles. In consequence the differentiation into soil horizons develops more 
slowly, thus within a given climatic region, while the climate may be constant, 
the degree of intensity of the weathering is variable on the different soil 
parent materials. 

5. Drainage. Within a parent material group soils differ i in their degree of 
natural drainage from excessively drained and freely drained to ‘imperfectly, 
poorly and very poorly drained. These are further units into which soils are 
classified. Excessively free drainage may be due to light textural subsoils, 
or to steeply sloping position with excessive run-off of precipitation—a 
minimum of moisture béing retained in the soil. 

Under naturally free drainage, a medium textured soil retains sufficient 
moisture for good plant growth and only after heavy and prolonged rain is it 
waterlogged and then only for a brief period. The amount of air in a soil 
varies inversely as the amount of soil water, and since the oxygen of soil air 
is necessary for the functioning of the root system of most plants and many 
micro-organisms, when there is an insufficient supply, conditions become 
unfavourable for the growth of most cultivated plants. 

Freely drained soils have yellow-brown, red-brown or some shade of: 
yellow-orange uniform coloured subsoils, and tend to have moderate to deep 
top soils usually of some shade of brown colour. In poorly drained soils, 
because of the presence of excess moisture in the sub-surface horizons the 
downward movement of the mobile constituents is interfered with and the 
nature of the chemical and physical weathering processes is strongly modified. 
As a result, instead of the brown and bright brown uniformly coloured subsoils 
of the well drained series, mottled grey, ochre and bluish grey colours (in- 
dicating reducing conditions) occur. There frequently is a cloddy or prismatic 
structure, and a higher clay content rather than a crumb structure as in the 
freely drained soils. Often poorly drained soils occur on flattish or somewhat 
concave situations which may have an extensive area of sloping ground with 
freely drained soils behind them. They may also occur on what one would 
expect to be a freely drained slope as a result of the heavy texture of the 
parent material impeding the drainage or, similarly, where the solid rock 
stratum is impervious and near the surface. 

Very poorly drained soils tend to be transitional between poorly drained 
soils and peat, and usually have a highly organic surface layer on grey or 
blue-grey coloured subsoils. They generally have a characteristic “ iron 
drain pipe” surrounding old root holes, with an orange-brown colour in 
striking contrast to the blue-grey base colour of the parent material. Peat is 
formed in the wettest position of all where anaerobic conditions slow up the 
decomposition of plant remains. 

This range of conditions and, therefore, the range of soils, may exist on 
all the different parent material groups encountered. 

6. Culture. The modifying effect of culture is frequently the most important 
factor in arable soils. Good and poor farms are sometimes found to be 
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PLATE I 


> 


Tap o’ Noth on left, looking east down the Insch valley, with the line of the “* Slate Hills’ 
on the north. Cultivated fields stop at about 1,000 ft. on the Tap 


PLATE II 
The tree-clad Bin and Ordiquhill Hills on the Bin State Forest near Huntly 


PLATE III 
The Foudland landscape (Upper Buchan Platform), with gently rolling to moderately rolling 
topography. Note the wire fences dividing fields. Fourman Hill—Strichen Association—on 
left, with the conical summit of Knock Hill—Durnhill Association—in the distance 


PLATE IV 
Looking south across the Insch valley, with the granite mass of Bennachie in the background 


‘situated on the same soil type, the one having been generously supplied with 
nutrients, and the other “‘ mined ” of its nutrients. It is possible, however, to 
bring both farms to the same high plane of fertility by sound cultural practices. 


SOIL SURVEY METHODS AND DEFINITIONS 


Method of Survey 

Soil survey is undertaken for the purpose of finding out and collecting 
facts about the soil. This involves the examination of the kind, extent, and 
location of soils and the recording of the findings on maps. 

The soils are inspected systematically, the frequency depending upon the 
amount of variability encountered in a locality. Inspection holes are dug, 
usually to a depth of 14 to 2 ft., but sometimes to 4 ft., and advantage is 
taken of quarry exposures, and drainage ditches. Each excavation reveals a 
number of layers of material, sometimes quite distinct,. which are called 
horizons; collectively making up what is known as the soil profile. 

Each horizon is examined and such characters as are discernible in the 
- field, are noted. These are the colour, texture, structure, consistency, 
content of organic matter, roots, gravel, stone content and the thickness 
of the horizons. From the features exhibited and by relating them to 
topography or to the lie of the land, and. to vegetation, it is possible to 
deduce the degree of natural drainage or hydrologic conditions in a soil. 

Before systematic soil survey is commenced, it is customary to make a 

broad reconnaissance in which identities of the soil associations and series 
are recorded and described. This involves visiting areas of various geological 
formations shown on the 1-in. Geological Survey Map. In surveying drift- 
covered country where areas of till of mixed geological origin are common, 
it is frequently helpful to stop the survey in one area, and commence a survey 
of a new area which is centrally placed with respect to the underlying solid 
formation, working back to the previously surveyed ground. In this way an 
association boundary or the establishment of a transitional belt can be better 
judged. 
; Soil profile samples are collected during and towards the end of the field 
season or whenever it is possible to select profiles which are typical and truly 
representative, of a given association. If obtainable, a hydrologic sequence of 
soils is collected with representatives of freely drained, imperfectly drained, 
poorly drained and very poorly drained soils together with a semi-natural 
uncultivated profile. Profile samples of soils from cultivated fields are 
preferably taken from grass fields which have not received fertilizer or lime 
in recent years. 

During the course of field work, consultation with farmers regarding the 
soils on their holdings, yields, and response to fertilizers, is helpful. 


Horizon Nomenclature Based on Morphological Characters 

As stated by Kellog (1951) “it is not absolutely necessary to name the 
various horizons in order to make a good description of a soil profile. Yet 
the usefulness of profile descriptions is: greatly increased by the proper use 
of genetic designations, like A, B, C. Such interpretations show the genetic 
relationships among the horizons within a profile, whereas simple numbers 
like 1, 2, 3, 4 and 5, or undefined letters like a, b, c, and so on, tell us nothing 
but the depth sequence. The genetic designations which are given below, 
make possible useful comparisons among soils. One cannot usefully compare. 
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arbitrarily defined ‘ 12- to 24-inch’ layers of different soils, but B horizons 
can be usefully compared.” 

The upper portion of the soil profile known ‘as the A horizon consists of 
the layer of organic material, together with the bleached layer. As a result 
of weathering processes, it is from these layers that the products of weathering 
are eluviated or leached downward into the horizon below. Iron and alumina 
are removed so that the relative amount of silica increases in the A, horizon. 
Below the A horizon, a layer of yellow-orange, or yellow-brown colour is 
known as the B horizon. The colour of this horizon is largely due to the 
deposition of the products removed from the A horizons. It is known as 
the illuvial horizon or the zone of accumulation. The “A” and “B” 
horizons which together form the true soil or “‘ solum ” are underlain by the 
“CC” horizon, or parent material which is only slightly altered by the soil- 
forming process. 

The soil profile is the unit on which soil classification is based. 


The diagram in Fig. 6 illustrates a generalized profile of a ‘‘ normal” 
freely drained, uncultivated soil in the area surveyed. 
FIG. 6 
Symbol 
AoL Litter layer: Undecomposed, straw, twig and 
leaf litter. 


AoF Fermented layer: Partially decomposed organic matter; 
felty and fibrous; resilient; intimately 
bound by roots. 

AoH Humified layer: Black greasy humus, well decom- 

* posed; soft and plastic; stains fifgers 
black; shrinks markedly when dry 
into hard cubical 4-in. sharp-angled 
aggregates. : 

A, Transitional layer: Mull; organic and mineral matter 

; intimately mixed, may be very thin 
or absent. 

A, Bleached layer: | Varying shades of grey with frequently 
dark humus staining in horizontal 
bands or patches. 


B, Iron-pan or Concentrated humus layer or both, may 
be absent, or intermittently present. 


B, Yellow-orange: Soft and mellow, weakly cloddy 
. structure. 


B, Yellow-grey: Indurated layer, usually coarser tex- 
tured than B,; induration greatest at 
top of layer and merging into 


C Parent material. 


The thickness of the horizons is not to scale. 
HORIZON NOMENCLATURE BASED ON MORPHOLOGICAL CHARACTERS 


Additional symbols are used to describe certain horizons in imperfectly 
drained, poorly drained and very poorly drained soils as follows :— 


S Surface layer or cultivated soils. 
A,-G Gleyed A, horizon with greenish cast and increased clay content. 
As found in peaty gleyed podzols above the iron-pan. 
B,-G Incipient iron mottling in B, horizon. 
‘“C-G_ Gleyed parent material. As found in imperfectly drained series. 
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Gley soils on the poorly drained series of soils may have the following 
sub-surface horizons :-— 


G,  Gleyed horizon showing grey colour with orange mottling and 
cloddy to prismatic structure. 
G, Gleyed horizon showing ochreous and brown mottling, strong 
prismatic structure with grey coated clearage planes. 
C-G Gleyed parent material. 


Peaty gley soils or very poorly drained series of soils vey have an 
additional layer. 
G,;  Gleyed horizon of grey or blue-grey colour with iron tubes round 
old root channels. 


The horizon nomenclature of gley soils is still under discussion by the 
Soil Survey of England and Wales, and the Soil Survey of Scotland. 


Mechanical Composition of Soil and Soil Textural Classes 

The term “ soil texture ”’ refers to the size and amount of particles making 
up the soil. The individual particles present are divided into arbitrary size 
groups and are called the ‘soil separates.”” The terms used in the International 
particle size grade classification which is used in Great Britain is as follows:— 


Name of Fraction Limits of Diameter of Particles 


mm. 
Gravel : above 2 
Coarse Sand 2:0-0:2 
Fine Sand 0-2-0-02 
Silt 0-02-0-002 
Clay below 0-002 


The International classification differs from the classification system in use 
in U.S.A. and Canada on the upper limit of the silt class, which in the U.S. 
classification is 0-05 m.m.—the lower limit is the same, as is the size of the 
clay fraction. This size difference is discussed by Marshall (1947). 

As soils usually consist of mixtures of the various sized separates, certain 

** soil classes”? are used to indicate the relative proportion of the soil 
separates. 

. The Soil Survey of Scotland uses the soil textural classes given in Table D. 


TABLE D 


Soil textural classes and the percentage of various 
soil seperates in each class 


Sands I. Soils containing less than 10 per cent. silt -+clay. 
. 1. Coarse sand—over 25 per cent. fine gravel and coarse 

sand, and under 50 per cent. of any other grade. 

2. Sand—over 25 per cent. fine gravel, coarse sand and 
sand and under 50 per cent. fine sand. 

3. Fine sand—over 50 per cent. fine sand and under 25 
per cent. fine gravel, coarse sand and sand. 
(Mean clay content of sand class. c. 5 per cent.). 
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Loamy Sands IT. Soils containing less than 15 per cent. silt +clay. 
Loamy coarse sand, loamy sand, loamy fine sand as 
above. 
(Mean clay content c. 10 per cent.). 
Sandy Loams III. Soils containing less than 20 per cent. clay and 30 per cent. 
silt. 
1. Sandy loam—over 25 per cent. fine gravel, coarse 
sand and sand and under 50 per cent. fine sand. 
2. Fine sandy loam—SO0 per cent. or more fine sand, or 
under 25 per cent. fine gravel, coarse sand and sand. 
3. Coarse sandy loam—SO per cent. or more coarse 
sand and fine gravel. 
(Mean clay content c. 15 per cent.). 


Loams IV. Soils containing less than 25 per cent. clay and 50 per 
. cent. silt. =: 
.(Mean clay content c. 22- 5 per cent.). 
Silt Loams V. Soils containing less than 25 per cent. clay and over 


50 per cent. silt. 
Clay Loams VI. Soils containing 25-30 per cent. clay and under 50 per 


cent. silt. 
a Sandy clay-loam 25-30 per cent. clay, over 50 per cent. 
sand, 
Silty clay-loam 25-30 per cent. ee and over 50 per 
cent. silt. 
. (Mean clay content c. 27:5 per cent.). 
Clay VI. Soils-containing over 30 per cent. clay. 
Sandy clay—over 30 per cent. clay and over 50 per cent. 
sand. 


Silty clay—over 30 percent. clay and over SO per cent. silt 
Heavy clay—over 45 per cent. clay. 


The textural descriptions made by soil surveyors in the field, may or may 
not agree with the mechanical analysis of the soil as determined in the 
laboratory. The errors in personal judgment can be attributed to certain 
properties such as moisture content, organic matter, and the kind of clay 
minerals present. 


Water Relationship and Soil Textural Classes 


The’ texture of the soil is important with regard to the physical 
properties and workability, but particularly so in relation to the water supply 
of plants. The amount of water a soil will hold against the pull of gravity 
depends on soil texture and may be referred to as inches of water per foot of 
the profile. It has been estimated that the amount of water available to plants 
in a naturally freely. drained soil, foe the different textural classes is as 
follows :— 


Sand and loamy sands . ; . in. to 4 in. per ft. 
Sandy loams : : 2 . Lin. per ft. 

Fine sandy loams . ; : . Ihin. to 12 in. per ft. 
Loams : : . . . 2in. per ft. 

Clay loams . ’ : : . 3 in. per ft. 

Clays . : ’ F : . 34 in. per ft. 
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Assuming that the roots of agricultural crops reach to 3 ft. then the amount’ 
of water retained in a 3 ft. column of soil varies from less than 1 in. to almost 
12 in. An eight-quarter oat crop will remove over 12 in. of water, so that in 
regions of light textured soils it may be seen that even under our relatively 
humid climate, conditions of water shortage may seasonally affect the crops 
adversely. 


Topography and Topographical Classes 


The word topography as defined in the dictionary and as used by the 
Ordnance Survey refers to a description of both the natural and the artificial 
features which are shown on a map. In the soil survey connotation it is used 
for the features revealed by the contour fines on a map. 

A soil surveyor requires to recognize that various land forms possess 
a certain topographic unity in contrast with each of the other land forms. 
The need arises for defining the topographic expressions such as “‘ rolling,” 
“ undulating,” “hilly,” etc. Differences in altitude and steepness of slope 
have to be considered in relation to the frequency of the rolls, i.e. the number 
of “rolls”? or undulations occurring within a given horizontal distance. 
The expression “ high frequency topography ” refers to a land form which 
has more ridges per mile with more numerous and shorter slopes than low 
frequency topography. 

Six main topographical classes are recognized in the soil survey of Canada 
(Moss 1948) and the classification applies equally well to Scotland; these 
are:— 


. Depressional to flat (chiefly 0° slopes). 

. Very gently sloping to gently undulating (0-3° to 3° slopes of low 
frequency). 

3. Undulating (1° to 3° slopes of high frequency). 

4. Gently to moderately rolling 3° to 9° slopes. 

5 

6 


Ne 


. Areas of mixed undulating and rolling topography. 
. Strongly rolling to hilly (9° to over 17° slopes). 


Depressional to flat topography is associated with valley bottom alluvium, 
or poorly drained lands surrounding basin peat. 

The gently sloping to undulating topography contains very suitable land 
for arable agricultural use, with unbroken smooth slopes which offer 
little difficulty to cultivation, and optimum conditions for moisture 
retention, aspect, etc. 

The undulating to roughly undulating class is characterized by an uneven 
or “ wavy” topography with short slopes, knolls and poorly drained 
depressions (high frequency topography). It may contain a high pro- 
portion of non-arable land. 

The gently to moderately rolling land contains steeper slopes than those of 
the gently undulating land of Class 2. At the extreme limit of moderately 
rolling, the steepness of the slope is a decided handicap to farm imple- 
ments, but does not prevent cultivation. Favourable aspect becomes a 
factor of increasing importance. 

Areas of mixed undulating and rolling topography consist of both classes. 
This type is common over thinly glaciated regions where the topographical 
features are attributable to variations in the underlying solid formations. 
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Areas of strongly rolling to hilly topography contain land which is too 
steep or too rough for cultivation. Normally areas of less steep 
topography occur which are frequently cultivated. In general, this class 
contains a high’percentage of hill grazings or is used for forestry. 


THE SCOTTISH SYSTEM OF SOIL CLASSIFICATION 


The genetic system of soil classification, in which soils are classified on a 
major soil group basis, is admirably suited to virgin soils, but with cultivation, 
the modifications brought about by man are directed to changing a heath, 
_ moor, forest or bog soil into a grassland type. It then becomes very difficult 

to map soils as Brown Forest Soils, Podzols, etc., although a soil scientist 
can sometimes recognize to which genetic group a soil originally belonged. 

The Scottish system of soil classification is based on the hydrologic sequence 
of soils developed on one relatively uniform parent material within one 
climatic zone and this unit is called a Soil Association. The implications 
of the Association as a mapping unit have been dealt with by Glentworth 
and Dion (1949). 

On a given parent material, it is possible to distinguish several characteristic 
soil profiles which differ mainly in their degree of natural drainage. (Following 
common usage, the word “ drainage” is used to express the hydrologic 
conditions of the soil). The individual profiles are known as series or associates 
and it is common to find four or more series composing an association, 
varying from excessively freely drained, freely drained, imperfectly drained, 
poorly drained, to very poorly drained. The range from the dry to the wet 
end of a sequence is covered in a continuous sequence, and for purposes of 
mapping, the sequence is divided by defining the range of each series. In 
detailed mapping, as many as six series may be separated, whilst in recon- 
naissance mapping, the range is divided into fewer units. A diagrammatic 
representation of the various series in the association as an example of the way 

' the sequence occurs when controlled by topography, is presented below. 


FIG. 7 
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DIAGRAMMATIC REPRESENTATION OF SERIES IN AN ASSOCIATION AS CONTROLLED BY 
TOPOGRAPHY 
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Names are given to the soils at the Association level, e.g. Insch Association 
(on basic igneous till) and the individual soil types or series which are described 
as Insch freely drained, poorly drained, very poorly drained. This arrange- 
ment has the important advantage in avoiding the onerous burden of names 
that any extensive survey involves when names are given at the series 
level. . 

Under favourable topographical conditions, one hill slope may have a 
continuous and complete range of all six of these profiles, but elsewhere 
there may be topographical irregularities, either of the soil or of the under- 
lying rock, and there may be more than one repetition of the whole or part 
of the particular sequence. Thus it is obvious that on one parent material, 
dependent on the nature of the parent material and the topography, all or 
only certain of the series may be found. It should be borne in mind also that 
under certain topographical conditions only one series of an association 
might occur, thus giving a monotype association. While this condition is 
not common in glaciated regions, it is probable that it is more general in 
unglaciated country. The following generalized descriptions indicate the 
chief morphological character of the various drainage series of the soil 
association as found in the surveyed area, and which is common to the whole 
of the north-east of Scotland. 


Series I. Excessively drained. 
Podzol or concealed podzol (uncultivated). 


Horizon. Depth. Lo 
AoL 0-4 in. Dark brown undecomposed litter. 
AoF 4-6 in. Very dark brown, partially decomposed mor humus; felty 


and fibrous. 
Az trace Weakly developed; speckling of bleached silica grains. 
B, Incipient iron-pan, discontinuous, sometimes present. 
B, 6-10 in. Yellowish brown, friable weak crumb structure. 
B, 10-14in. Greyish yellow, compact to indurated; lighter textured. 
Cc 14in. Stony, light textured, uniform coloured. 
(Cultivated}— 


When cultivated, this soil has a very dark brown shallow surface 
horizon, which overlies the B, horizon. 


Series II. Freely drained. 
(Derived from podzol, concealed podzol, or brown forest soil, low base’ 


status.) 
Horizon. Depth. . 
S 0-9 in. Brown, friable, with crumb structure. 
B, 9-16in. Yellow-brown, mellow, soft cloddy structure. 
B, 16-24 in. Greyish yellow, compact to indurated. 
Cc 24 in. Uniformly coloured parent material, moderately compact. 


Series IIT. Deep freely drained. 
(Derived from brown forest soil—low base status.) 


Horizon. Depth. 
S 0-14/30 in. As in Series IY, except for depth and less stony nature. 
B, ete. As in Series IT. 


This soil may owe its special character to favourable south-eastern exposure, 
and to long cultivation, being former “infield” land of earlier agricultural 
times. 
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Series IV. Imperfectly drained. 
(Derived from brown forest soil with gleyed B and C horizon.) | 
Horizon. Depth. 
S 0-9 in. As in Series II. 
B, 9-16in. Yellow-brown, mellow soft cloddy structure, some orange-red 
_ iron mottling towards base; merging into 
B,-G  16-24in. Greyish yellow; increased iron mottling; some blue- black 
manganese staining; moderately cloddy; merging into 
C-G Grey and yellow-brown; strong ochreous mottling; cloddy 
to amorphous; sticky. 


Series V. Poorly drained. 
(Derived from non-calcareous gley.) 
-Horizon. Depth. 


S 0-9 in. Grey-brown; cloddy; lower in organic matter than preceding 
. profiles; sharp change into 
Gs 9-24in. Yellow-brown with orange-brown above and reddish brown 


below; iron mottling; grey coating on acutely angled 
prismatic structural aggregates of about 3 in. per side, brown 
and yellow colours in interior of prisms; stone fragments 
rotten and decomposed; merging into 


Series VI. Very poorly drained. 
(Derived from peaty gley. ) 
Horizon. Depth. 
S 0-8/14 in. Black peaty loam with some mineral content. 
G, 8/14-18in. Dull grey; cloddy; massive; iron tubes round old root holes; 
sharp change into 


G3; 18in. Blue-grey; amorphous; massive; bright orange-red tubes 
round old root holes; merging into 
C-G Uniform blue-grey as above without iron tubes; amorphous; 
sticky. 


In still wetter positions, acid basin peat occurs. The profile descriptions 
given above are applicable to the cultivated soils over practically the whole 
of the area. 

It is obvious that the variations in colour, structure and texture of these 

* series, caused by differences in their natural drainage, may result in different 
cropping potentialities and mineral requirements. 


* MORPHOLOGY AND GENESIS OF THE SOILS 


The climatic conditions in North-east Scotland are generally such as to 
produce acid, leached, soils known as podzol soils which, in the natural 
state, favour the growth of coniferous trees. Base-rich parent materials on 
the lower ground can support deciduous trees such as birch, oak, beech and’ 
rowan. The soils under this vegetation are considerably less leached than 
podzol soils and are known as brown forest soils. 

Podzol soils are commonly found below 1,500 ft. down to 100 ft. on acid 
parent materials. Brown forest soils are seldom found above 1,000 ft. (cf. 
The Bin, Huntly, 1,027 ft.) but are prevalent at the lower altitudes on the 
base-rich parent materials. 
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FIG. 8A 
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DISTRIBUTION OF BROWN FOREST SOILS (LOW BASE STATUS) 
AND THEIR ASSOCIATED GLEYS 


Above 1,200-1,500 ft. the rainfall approaches 40 in. as compared with 
25~35 in. below 1,000 ft. Other factors, e.g. exposure to strong winds, wide 
seasonal variation in temperature, periodic drought due to the desiccating 
effect of wind action, are less favourable for the growth of trees, and low- 
growing ericaceous moorland species of plants thrive. These plants produce 
an accumulation of acid. raw humus which may under certain conditions 
build up to a depth of 8 ft. so as to form hill peat. 

Soils representative of the moor and peat podzol zone are common between 
an altitude of 1,000-3,000 ft. but may extend down to 100 ft. on strongly 
acid,. light textured parent materials. 

Above 3,000 ft. at a higher altitude than occurs in the surveyed area, wind 
erosion permits only a patchy and scanty plant cover, and gives rise to skeletal 
soils and much stony bare ground (Plate XIV). This condition obtains in 
patches on the summits of some of the prominent conical hills in the surveyed 
area at altitudes as low as 600 ft., these hills are believed to have had a covering 
of hill peat at one time. 


31 


FIG. 88 


DISTRIBUTION OF PODZOLS AND THEIR ASSOCIATED GLEYS 


Four more or. less well-defined soil zones are z represen ive in the region 
surveyed, these are:— 


1. The montane zone. 

2. The moor and peat-podzol soil zone. 

3. The podzol soil zone. : 
4. The brown forest soil zone. : 


Climatic differences are mainly responsible for zones 1, 2 and 3, but differences 
in the acidity or basicity of the parent material are primarily responsible for 
the distribution of zones 3 and 4. 

It should be stressed that a major soil zone boundary is at best an arbitrary 
division. It is a line drawn through a transition area, indicating different 
regional soil forming processes, which are reflected in the morphology of the 
soils of the two areas. 
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Podzols 

The process of podzolization. occurs in all the temperate regions of the 
world where precipitation exceeds transpiration and evaporation. Organic 
matter decomposes slowly in the podzol region, the rate of decomposition 
depending to a large extent on the kind of plant species present, the remains 
of which contribute to the surface litter layer. A mat of black organic 
matter, known as “‘ mor ” develops at the surface of the soils in the podzol 
zone, It is often stratified into three recognizable stages of decomposition, 
consisting, at the top, of a layer of undecomposed leaves and twigs. This is 
underlain by partially decomposed felty, dark brown, organic matter, beneath 
which is black well decomposed humus. The overall thickness of these 
layers is from some 4 to 10 in. In the moor and peat-podzol zone the depth 
of organic matter increases to as much as 8 ft. and constitutes hill peat. 
Fungi are more abundant and active than bacteria in mor humus. 

Organic acids, produced in the decomposition of the organic matter, move 
through the underlying mineral soil. All the water-soluble salts are washed 
through the soil and pass into the drainage water. Bases such as sodium, 
potassium, calcium and magnesium together with oxides of iron and 
aluminium, are readily removed by the downward moving water (except for 
small amounts which remain in the upper layers) as they become available. 
The iron and aluminium oxides, known as sesquioxides, are deposited some 
distance down the profile, but the bases, except those taken up by plant roots, 
pass through the soil into the drainage water. Some silica from decomposing 
minerals, mainly felspars, becomes soluble and is also removed in the drainage 
water, but silica in the form of quartz remains, and makes up the highest 
proportion of the mineral matter in the horizon immediately underlying the 
surface layer of organic matter. The quartz-rich horizon develops a character- 
istic grey appearance and is technically known by a number of terms—the 
bleicherde, the leached horizon, or the eluvial layer, and is universally given 
the symbol Ag. 

The sesquioxides, together with humus compounds, accumulate in the 
layer beneath the leached horizon, in the B, horizon—about 8 in. thick, and 
impart a yellow-orange or reddish brown with some dark brown coloration 
to it. The structure of this horizon is weakly cloddy and is soft and friable. 
In some podzols the upper part of this horizon is cemented into a thin, 4 in. 
thick, iron-pan, the degree of hardness varies; it is labelled B,. The iron-pan 
is common under heather vegetation, but is seldom present under natural 
coniferous woods, and is intermittent in its occurrence under heather. 
Underneath the B, horizon there is commonly a sharp change to an in- 
durated and compact, greyish yellow B, horizon. Although it appears to 
have a lot of pin-hole cavities in it, the pore-space of this horizon is low, 
being 25-30 per cent. as compared with about 50 per cent. in the horizons 
above. Plant roots penetrate it with difficulty and there is commonly a con- 
centration of plant roots flattened along the surface of the horizon. Alumina 
is higher in this layer than in the horizons above and below it. Horizons of a 
similar nature to this, occurring in comparable soils in the New England 
States, U.S.A., are now called “ fragipan ” which means brittle pan. The 
compaction is greatest at the top and decreases downwards over a distance of 
8 in. There is a merging change into the C horizon which is commonly a 
stony loamy sand till. Percolation of water is retarded by the indurated 
layer, and, in. periods of heavy rain, water runs laterally over it. The horizons 
of podzol soils are clearly defined. 
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FIG. 8c 
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DISTRIBUTION OF PEAT PODZOLS AND THEIR ASSOCIATED GLEYS 


Brown Forest Soils 


The distribution of brown forest soils is related to the presence of base-rich 
parent materials. These soils tend to be more widespread at the lower 
elevations, possibly under conditions of slightly greater warmth and less 
rainfall than pozdols. Although a brown forest soil can occur adjacent to a 
podzol soil under precisely the same climatic conditions the former usually 
has some association with a birch vegetation, and the latter with a heath. 
The brown forest soil may be considered as a less well developed podzol, due 
to the resistance offered to the leaching process by the more highly base-rich 
parent material. It has less well developed horizons. Broad-leaved tree 
litter has a higher content of bases, particularly calcium, than coniferous 
needles, and decomposes more readily. The leaf litter layer of brown forest 
soils is commonly 2 in. thick, and earthworms are present which -help to 
incorporate the litter with the mineral soil. Beneath the litter A, horizon is a 
mixed mineral and organic horizon A,, about 10 in. thick, the upper part is 
dark brown in colour and some speckling of silica grains may be apparent. 
This horizon merges into a lighter shade of brown. It has a well developed 
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granular structure in which the granules are bound by plant roots into soft 
irregular clods. There is a merging change to a yellow-brown or reddish 
brown B, horizon which has a firm mellow consistency with a weakly cloddy 
structure. Lighter coloured material from the B, horizon, moved by earth- 
worms, can be seen in the A, horizon, and darker coloured A, material is 
apparent in the B, layer. Underlying the B, horizon the indurated layer, as 
described in the podzol profile, occurs. The parent material is generally 
heavier textured than in the podzol soils. 

A morphological description of a podzol and a brown forest soil as found 
in the area surveyed is given below:— 


Podzol. 
Horizon. Depth. 
AL 0-2 in. Dark brown undecomposed litter. 
AoF 2-5 in. Dark brown, partially decomposed mor; felty and fibrous, 
; changing through 1 in. into 
A.H 5-53 in. Black well decomposed humus, greasy, dries into cubical 
sharp-angled 4-} in. granules; sharp change into 
As 6-10 in. Grey; platy to structureless, gravelly, coarse, sandy loam; 
preponderance of quartz grains, sharp change into 
B, 10-18 in. Yellow-brown, stony sandy loam, tending to dark brown 
above, with humus staining in horizontal streaks and patches; 
soft cloddy structure; sharp change into 
Bs 18-26 in. Greyish yellow; compact to indurated; lighter textured; 
; induration fading and merging into 
Cc Light textured acidic parent material. 


Brown Forest Soil—Low base status. 
AoL Q-2 in. Dark brown undecomposed to partially decomposed de- 

ciduous leaves, shrub and grass litter; incoherent structure. 

Ay 2-10 in. Brown mull humus loam; granular—crumb structure, well 
developed, merging into 

B, 10-18in. Yellow-brown, fine sandy loam to loam; weakly cloddy, 
breaking into soft weak crumbs; mellow; sharp change into 

Bz 18-26 in. Greyish yellow; lighter textured; compact to indurated, 
induration fading out and merging into 

Cc 26in. Moderately base-rich parent material; sandy loam to loam 
texture. 
Earthworms present throughout profile. 


The brown forest soil of low base status is arbitrarily separated from the 
brown forest soil of high base status by the following criterion: if the pH 
of the second layer—in order to accommodate arable soils which may have 
been limed—is 6-5 or over and the values increase down the profile, then the 
soil can be considered as a brown forest soil of high base status. If the pH 
values remain at 6- 5, or aeeteee with depth, then the soil is of low base 
status. 

Representative soils of the brown forest soil are freely drained series of the 
Leslie, Gartly, Insch, Tarves, Ordley and Fraserburgh Associations. The 
Leslie and Gartly soils approximate to the high base status group. Podzol- 
soils are found in the Strichen, Foudland, Hatton, Countesswells, Cumines- 
town, Boyndie and Corby Associations. 


Moor and Peat Podzol Soils 


Moor and peat podzol soils are found under a cover of wet moorland 
plants including cross-leaved heather, Erica tetralix; ling, Calluna vulgaris; 
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cotton grass, Eriophorum angustifolium; bog asphodel, Narthecium ossifragum; 
and sedges, Carex sp. These soils differ from pozdols in the accumulation 
of deep raw humus and peat at the surface of the soil (peat is generally 
considered to be over 15 in. deep—raw humus when less than this) and in 
the widespread occurrence of a thin % in. impervious iron-pan beneath the 
A, horizon. Immediately above the iron-pan, approximately 3 in. of the 
former A, layer becomes waterlogged due to the impedance of the pan, and 
is designated as an A,-G horizon. A noticeably greenish grey gley colour 
appears, due to the reducing conditions and the presence of ferrous iron. The 
texture becomes heavier than the unaltered A, material above. The increase 
in texture appears to be due to a breakdown of the felspar minerals. In the 
Ag proper, grey, quartzose sand grains predominate and there i is some dark 
brown organic staining in horizontal bands. 

The profile is genetically referred to as a peaty gleyed podzol with iron pan 
and the description is as follows :— 


Horizon. Depth. 
AoL 0-3 in. Dark brown undecomposed litter. 
AvF 3-6 in. Dark brown, partially decomposed mor; felty and fibrous, 
merging at base into 
AvoH 6-12 in. Black well decomposed humus; greasy when wet; dries into 
4-in. hard sharp-angled cubical aggregates with pronounced. 
shrinkage and red-brown fibrous roots filling fissures; sharp 
change into 
Ag 12-15 in. Grey with horizontal dark brown staining; structureless: 
- preponderance of quartz grains; merging through 2 in. into 
A:.-G  15-20in. Greenish grey; heavier textured than A., cheesy consistency; 
sharp change into 
B, 20-204 in. Thin continuous wavy iron-pan, very dense. 
Bz 204-28 in. Yellow; moderately compact; irregular shoddy structure, 
merging into 
B, and C horizons as in podzol profile. 


Excessive wetness above the iron-pan horizons, strong acidity (pH 3-75). 
and low base saturation—less than .10 per cent.—make these soils very poor 
subjects for agricultural reclamation. By deep ploughing with furrows at. 
5 ft. spacing, they can be successfully utilized for planting Scots pine trees. 

Soils of the Durnhill Association are representative of this type of profile. 
When they are cultivated extensively, as near Portknockie on the coast, 
large quantities of town refuse, seaweed and fish manure have been applied. 
Cultivation has to a considerable extent disrupted the iron-pan. 


Gley Soils 

Gley soils are extensive in the flatter and depressed positions associated. 
with both podzol and brown forest soils. In the Whitehills Association, on 
black Jurassic clay, calcareous gley soils occur. It is probable that were it 
not for the location of this association—on the coast—normal leaching: 
processes would have reduced these soils to non-calcareous gleys, but sea 
shells, either applied by man or seabirds, have kept these soils 100 per cent.. 
saturated with free lime present. 

The poorly drained non-calcareous gley soils are subject to a fluctuation. 
in level of the ground water-table. They occur under a vigorous grassy 
vegetation in which Deschampsia caespitosa is common. The “ poorly: 
drained ” series associated with the brown forest soils, as in the Gartly,. 
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Leslie, Insch, Tarves, Ordley, Bogtown and Fraserburgh Associations, are 
non-calcareous low-humic gleys in which the cultivated soils at least tend to 
have a slightly lower content of organic matter than the freely drained com- 
plementary series. Gley soils, associated with the podzol ‘soils tend to have, 
in the virgin state, a higher content of organic matter than gley soils on more 
base-rich parent materials. 

Gley soils are waterlogged for a considerable period (November—May) 
each year. The surface A horizon is separated from the yellow-grey mottled 
horizon by a fairly sharp boundary. The texture of the sub-surface horizons 
is commonly heavier than that of the freely drained series. This may be due 
to a greater breakdown in the rock minerals under alternate oxidation and 
reducing conditions, a fact which is presumed from the readiness with which 
sedimentary and basic-igneous rock fragments present in the till can be crushed 
between the fingers. A prismatic blocky structure is usually present in gley 
soils of a texture heavier than sandy loam,-and penetrates to a depth of about 
2 ft. In soils of a lighter texture than this, it is less well defined. The cleavage 
planes between the structural units have a grey coating, down which surface 
drainage water passes. The interior of the clods have a yellow-brown base 
colour, with yellow-orange mottles, the degree of contrast being greatest in 
the paler coloured parent materials and least in the reddish brown. Frequently 
at depth, a light grey to grey horizon, with bright orange or yellow-red, iron 
oxide tubes, surrounding root holes occurs. This horizon marks the level of 
the permanent water-table. 

A description of a poorly drained profile of the Insch Association typical of 
the non-calcareous gleys is as follows :— 


Horizon. Depth. 
Ack 0-4/2 in. Undecomposed grass litter. 
A;G 3/26 in. Dark brownish grey, drying grey, with fine red-brown streaks 
from roots; cloddy; breaking into buckshot granular struc- 
' ture; relatively low in organic matter; sharp change into 
G, « 69in. Pale grey with orange mottling; small cloddy structure (this 
horizon is generally absent in cultivated soils), merging into 
Ge 9-24 in. Yellow with grey, profuse reddish brown mottling; 2-3 in. 
prismatic structure; grey coating on faces of sharp-angled 
prisms; merging into 
Gs-3 24-36in. Yellow-brown with grey and reddish brown mottling; 
massive, amorphous; stone fragments decomposing. 
G-C 36in.+ As above with increased reddish brown mottling, or sharp 
change into blue-grey, massive structure. 


Peaty Gley Soils 

The very poorly drained soils are peaty gleys; these have a layer of raw 
humus at the surface less than 15 in. thick: if thicker than this, they are 
distinguished as basin peat. They occur in areas of depressed relief in which 
‘tthe water-table stands at the top of or above the mineral horizons. With 
artificial drainage, which is necessary before any use can be made of these 
‘soils, the water-table should be lowered to 24~30 in. below the soil surface. 

The vegetational cover of these soils is variable, where grazed it is 
frequently Juncus communis with a tussocky habit of growth; on non-grazed 
sites a variety of peat-forming plants may occur, in which Sphagnum, Carex 
sp., Eriophorum,.Calluna, Erica tetralix, Juncus and Narthicium ossifragum are 
examples. The surface organic horizon is black, wet and spongy, and matted 
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PLATE V 
The Insch valley looking east; Insch village on right 


PLATE VI 
The well-farmed Insch valley, with the ‘* Slate Hills ” on the north 


PLaTe VII 


The gently to moderately rolling topography of the Foudland Association, showing bare and 
exposed appearance 


Pate VIII 


The Bin of Cullen; the uncultivated land is on the Durnhill Association; the cultivated fields 
are on the Strichen Association 


by roots. A sharp change into the mineral horizon occurs, the upper part of 
which has dark brown humus staining for some 2 to 6 in.; beneath this, the 
colour of the gley horizon is either a dark grey with a greenish cast or blue- 
grey. The drab grey colours tend to be associated with acidic parent materials, © 
and the blue-grey with basic—more ferruginous substrata. In both cases, 
prominent 4-4 in. iron tubes of reddish brown ferric oxide surround the root 
holes to a depth of about 24 in., the colour being in striking contrast to the 
base colour of the parent material. The structure is massive, with no apparent 
structural aggregates. 

With the introduction of artificial drainage, there is a lightening in colour 
of the mineral horizons above the level of the drain, but the iron tubes 
surrounding the root holes persist. 

A description of a peaty gley soil is as follows:— 


Horizon. Depth. 
~ AL Q-9/12 in. Black, partially to well decomposed peat; soft, fibrous, wet; 
well permeated by fine roots; some mineral matter in basal 
6 in., sharp change into 
G3; 12-16 in. Dull brownish grey; cloddy, compact, humus staining in 
irregular horizontal bands; }$-} in. iron tubes surrounding 
vertical root holes; sharp change into 
G; 1626in. Blue-grey; amorphous; massive; iron tubes round root 
holes fading out; merging into , 
C-G 26-48in.  Blue-grey, amorphous; sticky. The profile pit rapidly fills 
with water. 


Soils which are transitional between the freely drained and poorly drained 
series have been referred to as imperfectly drained series, or brown forest 
soils with gleyed B and C horizons, or.gleyed podzols. In the present survey, 
they have been grouped with the freely drained series. | 


THE SOIL MAP 


The soil map accompanying this report has been published on Sheets 86 
and 96 of the Third Edition 1 in. to 1 mile Ordnance Survey base Map and 
covers the same area as the Geological Survey Maps of these sheets. 

The soil associations are enclosed by heavy black lines, and the series 
within an association by a lighter black line. The colours used to identify the 
series give an indication of the genetical soil type and conform to the system 
adopted by the Soil Surveyors Map Colouring Sub-Committee of 1953. Red 
represents acid soils of the podzol group; brown indicates more base-rich 
soils of the Brown Forest Soil Group; blue colours are allocated to soils with 
poor drainage of the gley group; green for very poorly drained soils of the 
peaty gley group; purple for peat; yellow for certain areas of water-sorted 
gravel and alluvium and areas of mixed bottom-lands are uncoloured. 

The associations are given geographic names selected in the localities 
where they were first identified. The symbols give the association name, e.g. 
IN. for the Insch association on basic-igneous till, and the numeral indicates 
the drainage class, or series. 

The map and the report can be used to obtain an evaluation of, or picture 
of, the soils in a particular area but since the scale of mapping is not sufficiently 
detailed to show all the variations which may occur in a field or farm, nor 
is any indication of the present state of fertility given, it is, therefore, advisable 
to make a personal inspection of the land concerned. 
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ACREAGE AND PROPORTIONATE EXTENT OF ASSOCIATIONS 


Sheet 86 Sheet 96 Sheets 86 and 96 combined 


Association Area Per- Area Per- Area Per- 
Sq. miles | Acres | centage | Sq. miles | Acres centage Sq. miles | Acres | centage 


Whitehills . |. — _ _— 0-02 12 0-016 0-02 12 0-01 
Leslie . fs 2-67 1,709 0-62 0-18 115 0-14 2-85 1,824 0-52 
Gartly . 3 0-33 211 0-08 _— —_ _— 0-33 211 0-06 
Insch 2, . 34-67 22,189 8-11 1-78 1,139 1:39 36-45 23,328 6-63 
Tarves . : 37-35 23,904 8-74 9-62 6,157 7-52 46-97 30,061 8-54 
Ordley . . 27-77 17,773 6:50 12-50 8,000 9-73 40-27 25,773 7°32 
Bogtown . — _ _— 2-85 1,824 2:22 2-85 A 0-52 
Fraserburgh . — — _ 0-96 614 0-75 0-96 614 0-17 
Strichen , 36-43 23,315 8-52 28-10 17,985 | 21-87 64-53 41,300 | 11:72 
Foudland . 197-55 | 126,432 | 46-24 31-80 20,352 | 24-74 229:35 {146,784 | 41-68 
Countesswells. 4:97 3,181 1:16 —_— — —_— 4:97 3,181 0-90 
. Hatton . . 9-32 5,965 | 2-18 3-43 2,195 2:67 12-75 8,160 2-32 
Cuminestown. 6-41 4,102 1-50 0-06 38 0-05 6:47 4,140 1:18 
Boyndie é — — — 11-80 7,552 9-18 11-80 7,552 2-15 
Corby . ‘ 15-90 10,176 3-72 3-45 2,208 2-68 19-35 12,384 3-52 
, Durnhill - 19-94 12,762 4-67 12-20 7,808 9-49 32:14 20,570 5:84 
Alluvium . 18-81 12,038 4-40 1-66 1,062 1:29 20-47 13,100 3-72 
Links . 3 — _ — 0-25 160 0-19 0:25 160 0-04 
+ Skeletal 

(quartzite) _ _ _— 0-96 |- 614 0-75 0-96 614 0-17 
Hill Peat : 8:29 5,306 1:94 3-16 2,022 2°46 11-45 7,328 2-08 
Basin peat . 3-87 2,477 0-91 1:24 794 0:96 Sil 3,271 0:93 

» ToTar . 424-28 | 271,540 126-02 80,651 §50:30 | 325,191 


PROPORTIONATE EXTENT OF POORLY DRAINED SERIES 


Sheet 86 Sheet 96 Sheets 86 and 96 combined’ 
Association Total Area Total Area Total Area 
Area Poorly Per- Area Poorly Per- Area Poorly Per- 
Sq. miles | Drained | centage | Sq. miles | Drained | centage | Sq. miles | Drained| centage 
32_%3 Whitehills _— _ — 0-62 0-02 | 100-0 0-02 0:02 | 100-0 
Ose Leslie 2-67 2-15 80-5 0-18 _ _ 2°85 2-15 75:4 
of a3 w | Gartly 0-33 0-04 12-1 _ _ — 0-33 0:04 12-1 
259 3) Insch 34-67 10-77 | 31-1 1-78 1:14 | 64-0 36-45 11-91 | 32-7 
§o3 sO Tarves 37°35 20-93 55-4 9-62 7:73 80-4 46-97 28:66 61:0 
Oo“ sy Ordley . 27°77 1:60 |- 5-7 12-50 0-70 3-6 40-27 2°30 5-7 
mo wos Bogtown _ _ — 2:85 2-85 |. 100-0 2°85 2-85 | 100-0 
as Fraserburgh — _ — 0-96 0-10. 10-4 0:96 0-1 10-4 
JOTAL . 102-79 35-49 34-5 27-91 12-54 44:9 130-70 48-03 36°7 
sc] Strichen i 36-43 18-69 51:3 28-10 ; 9:97 35:5 64-53 28-66 41-3 
sv Foudland , 197-55 22-0 11-2 31-80 5-47 14-0 229-35 27-47 11-9 
wa & | Countesswells. 4:97 0:26 5-2 — —_ _— 4:97 0-26 5-2 
O92 Hatton . a 9-32 4-73 50-7 3-43 0-28 8-1 12-75 5:01 39°3 
330 | Cuminestown. 6-41 1:30 20-3 0-06 — _ 6-47 1-30 20:1 
£ e Boyndie 7 — _— — 11-80 1:91 16-2 11-80 1:91 16-2 
Corby . . 15'90 1-41 8-8 3-45 0:04 1:2 19-35 1-45 TS 
» Rare eC, ALE AMOS, ese e, 
z R53 | TOTAL . 270-58 48-39 17-9 78-64 17-67 22:5 349-22 66:06 18-9 
spe 2 |__| | 
ee 3 Dunhill . | 19-94 2-49 | 12-5 12-20 0-08 | 65 32-14 2:57 | 8-0 
Owes 3% 
S5az | Alluvium | 18-81 = = 1-66 = = 20-47 = ee 
ad Links. 7 —_— — —_— 0-25 — — 0-25 _— _— 
Skeletal 
4 (quartzite) — — — 0-96 — _ 0-96 —_ — 
peat . 8:29 _ _— 3-16 _— _ 11-45 —_ _ 
é Basin peat 3-87 _ _ 1-24 —_— _— Sli —_ —_ 
* TOTAL (exclud- 


ing peat and 
alluvium) . 393-31 86-37 21-9 119-96 30-29 25:3 513-27 116-66 22:7 
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WHITEHILLS ASSOCIATION 


Distribution i 

This association occurs only at Knock Head, Whitehills, 24 miles west of 
Banff where it covers some 10 acres. The topography is a smooth slope with 
a southerly aspect, with the highest part (110 ft.) on the coastal side. 


Parent Material 

The parent material is black Jurassic clay, which is considered to be an 
erratic moved in by ice en bloc from the Moray Firth, in the first Ice Age. 
It contains shell fragments of ammonites and occasional belemnites. The 
black clay has been observed in several other places in northern Banffshire 
and Aberdeenshire viz: at Lumbs, 14 miles N.E. of Crimond, Lochhills West, 
1 mile E. of New Leeds, Plaidy, King Edward and above the Boyne limestone 
quarry. In these cases it is overlain by later deposits. At Whitehills the clay 
is olive-grey in colour to a depth of 6 ft., below which it is black to very dark 
grey. The texture is of light to medium clay, with a clay content of 40-45 per 
cent. At a depth of 30 ft. it contained 73 per cent. silt, with only 0-25 per 
cent. clay and the remainder fine sand. bs 

Part of the deposit is used by a brick and tile works. 


Soils 
The poorly drained series is the sole representative of this association. No 
soils under semi-natural vegetation are present. 


Series 
Poorly Drained 


The soil has been cultivated, is in old grass and has a vigorous growth of 
cocksfoot, rye grass, white clover and many herbs. 


‘ 
Horizon. Depth. 

S 0-12in. Black clay, pronounced nutty to granular structure; few 
stones; many mussel shell fragments (probably recently 
applied); many fine roots; merging into 3 

G, 12-18in. Grey clay; 4 in. cubical to prismatic, sharp-angled aggregates 
with pale yellow coating to faces; marked shrinkage cracks; 
roots penetrate down fissures; merging into 

G, 1824in. Pale brown clay; larger sized 2-6 in. prismatic aggregates; 
roots penetrate; structural units fading out towards base and 
merging into 

G, 2440in. Dark grey, heavy clay; profuse yellow mottling, dense and 

, compact; amorphous; merging into 

Cc 40-72 in. Bluish very dark grey clay; occasional white shell fragments; 

occasional root to 40 in. 


Agriculture 

The soil has the typical properties of clay-land, fertile but difficult to 
cultivate. It is completely base-saturated throughout with a range in pH 
from 7:10 in the surface to 7-8 at a depth of 36-40 in. Acute manganese 
deficiency symptoms were apparent in a clean-land oat crop (1951). 
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LESLIE ASSOCIATION 


Distribution . 

Three areas of this association are described, in one of which three.small 
parts are grouped together for descriptive purposes. 

Area I which occupies about 3 square miles is the most extensive. It lies 
some 2 miles west of Huntly and covers Dunbennan Hill, together with an 
area covering the west slopes of the Bin. The afforested part of this area which 
covers the greater portion was surveyed by Muir (1939). A portion lying 
west of Dunbennan Hill and on the west side of the Deveron is arable. The 
altitude varies between 500 and 1,000 ft. and the topography is moderately 
rolling to mixed undulating and rolling. 

Area IT occurs about Auchip farm, 44 miles SSW. of Portsoy, and covers 
about 200 acres of arable ground with a very gently sloping to gently un- 
dulating topography at an altitude of 400 to 450 ft. 

Area III consists of three small conical hills. 


(a) The Wood of Milleath (4 miles W. by N. of Huntly) rises to 1,052 ft., 
is planted with conifers and has some rock outcrop. 

(b) A ridge south of Newpark (4 miles W. by S. of Huntly) at an altitude 
of about 1,000 ft., which is mostly in rough old-grass—heath pasture, 
with a small plantation, and has patches of rock outcrop. 

-(c) Whitehill of Rothmaise, at an altitude of 550-600 ft., part of which 
is planted to conifers and part occupied by rough ground surrounding 
a large quarry. 


Parent Material 

The parent material of this association is till derived from ultra-basic 
igneous rocks, of which serpentine picrite and troctolite—rocks high in iron 
and magnesium—are the main constituents. “The serpentine has many 
varieties but in the main is dark green in colour; it weathers, when exposed, 
at the surface with a greyish yellow outer skin. The troctolite where seen 
about Dunbennan Hill and the west slopes of the Bin has a background of 
white felspars, spotted with black, rounded grains of olivine. On weathering, 
the olivine turns red, and commonly projects as pimples in me decomposing 
felspar. The picrite is a black, massive heavy rock. 

The till, under freely drained conditions, is of a pale brown colour and of 
sandy loam texture, often with some bright orange colours from the weathering 
of the more iron-rich rocks. Under conditions of poor drainage, it is yellowish 
grey, strongly mottled with orange-red colours, and the texture varies from 
a.loam to clay loam. Under conditions of extreme wetness, blue and greenish 
grey colours appear. A moderate stone content is general and the stones 
are markedly weathered under poorly drained conditions; serpentine pieces 
. can often be rubbed out into a greasy silty condition. 

The till over almost the whole of Area I is poorly drained and contains 
troctolite, with olivine gabbro, picrite and serpentine in smaller quantity; 
while some schistose rocks and occasional quartzites are also present. The 
depth of the till is from 2 to 6 ft. 

Area IT is underlain by a freely drained, yellow, grey-brown till of gritty, 
sandy loam texture, in which the serpentine rock constituents of the till are 
very weathered and contribute between 70 to 80 per cent. of the whole stone 
content. Basic-igneous, mica-schist and quartzite fragments make up the 
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remainder. Towards the base of the till the colour darkens as less weathered, 
dark coloured rock fragments affect the colour. The till over this area is 
shallow being usually less than 3 ft. thick. 

All three sections of Area III have patches of serpentine rock outcropping 
at the surface, and elsewhere in these sections the till is little more than 6 in. 
to 2 ft. thick. To a depth of about 3 ft. from the surface, the texture of the 
soil horizons excluding boulders and stones is fine sandy loam. 


Soils . 

Shallow and intermediate phases of the freely drained series, together with 
poorly drained and very poorly drained series have been mapped. The poorly 
drained series is the most extensive. Shallow freely drained soils occur in the 
three sections of Area III under semi-natural vegetation. Freely drained 
arable soils with an average depth of surface soil of 9 to 11 in. are found on 
Broadland and Drumdelgie farms in Area I and over Area JI. The poorly 
drained series, under spruce plantations, occurs on the west slopes of The 
Bin and over Dunbennan Hill in Area J; smaller areas of poorly drained 
arable soils also occur in this area. The very poorly drained series is confined 
to a small strip at the south end of Dunbennan Hill. 


Series 
Freely Drained (uncultivated) 


The natural vegetation is of a grass heath type with Deschampsia flexuosa, 
Bent, occasional heather clumps and many herbs such as Hieracium, Potentilla - 
erecta, Scabiosa succisa, Plantago lanceolata. 


Generalized Profile Description 


Horizon. Depth. 

AoL 0-2 in. Dark brown undecomposed litter; very rooty and fibrous; 
sharp change into 

A 2-8 in. Dark brown, soft mull; fine roots throughout; soft cloddy to 
large granular structure; smooth; occasional yellow-orange 
stain from decomposing serpentine; merging through 2-3 in. 
into 

As 8-13 in. |Greyish dark brown, fine sandy loan to loam; tongues of the 
above horizon penetrate; crum to soft cloddy structure; 
moderate stone content of soft decomposing serpentine: 
many roots; merging into 

B, 13-17 in. Yellowish grey-brown; occasional dark brown streaks; 
moderate stone content; roots present; weakly cloddy 
structure; soft and mellow; gradual change into 

Cc 17-33 in. Greyish yellow-brown fine sandy loam, very high ‘stone 
content; finer material forming only interstitial filling at 
24 in.; roots penetrate. 

D 33 in. Serpentine solid rock. 


The organic matter decreases gradually down the profile. The litter layer 
is strongly acid but pH values near neutrality are reached at 12-18 in. and 
the soil is alkaline at 30 in. 
The shallow soils,of Area III are similar to the profile described, varying 
only in the depth of the mull horizon and the depth at which rock is 
encountered. 
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Freely Drained (cultivated) 


The freely drained cultivated soil is on shallow till in which the parent rock 
is encountered at about 4 ft. from the soil surface. 


Generalized Profile Description 
Horizon. Depth. 
Ss Q-ll in. Brown loam to heavy sandy loam, crumb structure, well 
« permeated with roots; stones infrequent; a few quartzite, 
, basic-igneous and serpentine (weathered) merging into 
B, 11-20 in. Light brown; texture as above; weakly cloddy structure; 
loose and pulverulent; serpentine stones of gravel, size 
plentiful; sharp change into 
Bs 20-36 in. Yellow-grey stony fine sandy loam; ioderately compact; 
, many stones, mainly serpentine; compaction fading at base; 
merging into 
Cc 36-48 in. Stony sandy loam, yellow and dark grey (from black serpen- 
tine); loose, becoming interstitial filling between serpentine 
rock at 48 in. 3 
The upper horizons of the soil are heavier textured than the basal layers. 
The pH value of the arable soils varies from an acid condition in the surface 
and sub-surface horizons to a pH value of 7 in the basal layer. Exception- 
ally high exchangeable magnesium values in excess of calcium are found in 
all the horizons except that of the surface layer. 


Poorly Drained (uncultivated) 


This soil occupies the smooth western slopes of The Bin under a former 
grass meadow vegetation, since planted to spruce. When Dunbennan Hill 
was examined in 1936, trees were standing and the “ surface carried a layer 
of litter about 5 mm. in depth. Since felling a dense growth of grasses has 
sprung up ” (Muir 1939). The grasses are now being smothered by the closing 
canopy of spruce trees. 


Generalized Profile Description 
Horizon. Depth. 


AoF 0-1 in. Greyish black undecompsed fibrous organic matter. 
0-9 in. Dark grey loam, humose, large crumb to nutty structure; 
wet and plastic; moderate stone content; moderately sharp 
change into 


Gy 9-24in. Grey with slight yellow cast; sandy loam; some reddish 
orange mottling; compact, increasing towards base; prismatic 
structure; plastic; old root channels through clods; live roots 
concentrated down grey cleavage planes; moderate stone 
content—decomposing troctolite and picrite; occasional 
worm; merging into . 

G, 2436¢in. Greyish yellow loam; rusty mottling; prismatic structure 
fading out at 30 in., compaction decreasing; roots penetrate; — 
moderate content of stones; partially Recomponed: occasional 
boulder; merging into 

G,-C 3648in. Bluish grey sandy loam till, with reddish orange tubes round 
old root holes; massive structure; water oozing in. 
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When cultivated, the surface layer becomes a brownish grey loam and 
there is a marked decrease in organic matter. The crumb structure gives place 
to a cloddy structure, The uncultivated soil is acid to a depth of about 12 in. 
but reaches neutrality a little below this depth, and a pH 8 in the parent 
material. The soil has an exceptionally high exchangeable calcium and mag- 
nesium content; magnesium exceeds calcium in the surface horizons of some 
soils but not all, and it invariably does so in the basal horizons. The poor 
drainage is probably due to the presence of deeper till than in the freely 
drained areas. 


Very Poorly Drained (uncultivated) 


This soil is inextensive. It carries a surface layer of black amorphous 
organic matter for a depth of 5 to 10 in., beneath which the soil colours 
change from dull grey with brown humus staining to a definite blue colour. 
The water-table seldom moves further than 9 to 12 in. from the. surface, 
and for long periods water stands at the surface. Old dead roots in a well 
preserved condition are frequently found in the blue horizon. There is usually 
some compaction at about 24 in. 


Agriculture 

The utilization of this association for agriculture is confined to Auchip 
Farm (Area ID) and to an area on Drumdelgie Farm (Area I). The comments 
appended to the Insch Association apply equally well to this association. 
The poorly drained soils planted to Norway and Sitka Spruce in Area I have 
had the naturally high water-table lowered by the extensive excavation of 
open ditches and this has undoubtedly improved the aeration of the soil 
considerably. The growth of the trees. however, is patchy and uneven, which 
is surprising when the soils appear to have a more than adequate nutrient 
content. The comment of Muir at the time of planting that “‘ the high pH 
and high magnesium content might have a detrimental effect on the growth 
of conifers ’ (Muir 1939), seems to be correct up to an age of fifteen years or 
so at least. 


GARTLY ASSOCIATION 


Distribution 

This association forms a narrow strip about one-eighth of a mile wide, 
stretching for 2 miles along the west side of the River Bogie, north of Gartly. 
One other small area occurs near Oldnoth, south of Gartly. These areas 
are more or less in the form of ridges extending in a north-south direction. 
The altitude is roughly 600 ft. 


Parent Material 

Glacial till derived mainly from andesitic lava covers most of the area 
occupied by the association, except for residual outcrops of the lava. The 
lava is a lightweight purplish rock with many amygdaloidal cavities, some- 
times filled with calcite, quartz crystals or zeolites. Some of the rock tends to 
resemble pumice stone with innumerable gas holes and is known locally as 
“cork rock”? but the common type is more massive with fewer gas holes. 
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The boulder clay overlying these rocks is brownish purple in colour and 
varies in texture from a loam to light clay. When dug it has a rubbery con- 
sistency. There is an admixture of slate chips throughout the till. 


Soils 

Apart from the residual rock outcrop areas, which have stony sandy loams 
on rotten lava, the dominant series is freely drained, but small areas with 
patches of poor and very poorly drained series occur. 


Series : 
Freely Drained (cultivated) 


Generalized Profile Description 
Horizon. Depth. 


NS) 0-8 in. Purplish brown loam; cloddy structure; moderately compact; 
: moderate stone content; worms and fine roots. 
B 8-19 in. Sharp change into purplish red-brown stony clay with black 


schist, slate and lava rock pieces; stiff and compact; some 
white streaks from andesite; roots penetrate; 
B 19-27 in. Merging change into brownish purple clay till; stiff and com- 
pact with rubbery consistency ; 
Cc 27-40 in. Merging change into brownish purple, stony, gravelly, clay- 
. loam; occasional large andesitic boulder; andesitic rocks 
decomposing; very stiff and compact. 


The increase in clay content in the lower B horizon, together with the 
merging change in these layers appears to be a feature of certain base-rich 
soils. These are classified by the United States Soil Survey as grey-brown 
podzolic soils, as distinct from brown forest soils. 


Poorly Drained (cultivated) 


Horizon. Depth. 

S 0-8 in. © Dark brown, peaty, sandy clay-loam, weakly cloddy, breaking 
into large crumb structure, grass roots plentiful, worms 
common; sharp change at plough sole into 

Ss 8-12 in. Greyish dark brown peaty loam, mostly with aaguiee 
aggregates; roots plentiful; small stones throughout; sharp 
change into 

Gi 12-18 in. Grey and brownish grey clay-loam; cloddy; moderately 
stony; fine roots and some large dead roots present; rusty 
staining ‘along old root channels; merging into 

G, 18-24 in. Purplish light brown clay-loam; plastic; some ochreous and 
grey mottling; roots penetrate; moderate stone content; 
many soft and decomposed (texture variable, in parts clay; 
decomposed schists-loamy sand); merging into 

G, 2430in. Purplish medium brown, light-clay, plastic, increased stone 
content, mainly andesite; merging into 

Cc 30-44 in. Brownish purple, stony, clay-loam till, some iron staining; 
massive structure; stones mainly andesite with slates and 
various schists. 


This soil was probably overlain by some depth of peat, but has been 
improved by draining and cultivation. The surface layers to 12 in. have been 
intermixed with mineral matter. The gley character is mainly confined to the 
upper mineral layer underlying the peaty top soil. 
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Agriculture 


Most of the area is used for arable cultivation although localized knolls 
are in permanent old grass owing to the steepness of the slope and 
stoniness. 


INSCH ASSOCIATION 


Distribution 


This association has been mapped in six areas, each of which is described 
under a separate heading. 

Area I, the most extensive, consists of part of a broad valley, 5 miles in 
width, running in an east-west direction from Balcairn to Kennethmont. 
The valley is bordered to the north by the Hills of Foudland (1,529 ft.), 
Skene, Tillymorgan and Rothmaise (Sheet 86), and to the south (Sheet 76), 
by the Bennachie mass (1,733 ft.) and Coreen Hills (1,588 ft.). It has been 
surveyed on a scale of 6 in. to 1 mile and reported on by Glentworth (1944) 
and covers in all about 90 square miles, of which some thirty are on Sheet 
86 (Plates IV, V and VI). 

That part of the area which is on Sheet 86 lies mainly in the east of the 
valley, between 200 and 500 ft. above sea level. Here the topography is 
gently rolling. Sheet 86 contains very little either of the central valley, where 
the Hills of Dunideer and Christ Kirk rise to above 1,000 ft. and the 
topography is gently rolling to strongly rolling to hilly, or of the western end 
which lies at an altitude of 600 to 800 ft. and has a gently rolling topography. 

Area II occurs near Boganclogh, in the south-west corner of Sheet 86 
at an altitude of about 1,100 ft. The topography is strongly rolling. , 

Area III is situated 4 miles SSW. of Huntly, and includes Brown Hill 
of Glass, Evron Hill and Brown Hill of Huntly. It lies at an altitude of 
900-1,600 ft. and the topography is strongly rolling hilly. 

Area IV is an extensive area north of Huntly, comprising the Bin, 
Ordiquhill, Battle, Greenfold and Mungo Hills. The altitude varies from 
500-1,100 ft. and the topography is gently rolling on the foot slopes and 
strongly rolling to hilly above. 

Area V is not extensive and occurs near Bogmuchalls, 4 miles SSW. of 
Portsoy. It is about 300 ft. above sea level and has a flat topography. 

Area VI is situated 3 miles west of Banff in the Whyntie district. It lies 
at an altitude of 200-275 ft. and has a smooth gently sloping topography. 


Parent Material 


The parent material of this association is till derived mainly from plutonic 
basic-igneous rocks. The dominant rock constituents are olivine-norite 
(Plate XVIII) and hypersthene-gabbro. On well-drained sites the till is light 
yellowish brown in colour with texture varying from sandy loam to clay- 
loam, the heavier textures being the more common. Where the till is light- 
textured, the dark coloured minerals of the rocks tend to give it an olive 
shade. In the eastern part of the valley the till is generally over 10 ft. thick, 
thinning to about 5 ft. at the west end. 
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Area I, Granite and syenite erratics are found over most of this area, but 
nowhere does the extraneous rock content approach 50 per cent. Examination 
of the fine sand fraction from the till at Auchenbradie Quarry, Insch (Hendrick 
and Newlands 1923), and at the farms of Wester Fingask, Williamston, and 
Logie (Hart), showed the till to be almost free from quartz; for comparison 
the granitic till from Coldhome, near Wardhouse (Countesswells Association) 
contains 41 per cent. of the quartz group of minerals. The scarcity and 
sometimes complete absence of quartz in the profiles indicates that there has 
been very little contamination of the fine fractions by other types of rock in 
this particular area. 

Area II, In the Boganclogh area (S.W. corner Sheet 86) the till is derived 
mainly from norite. It is lighter in texture and shallower than is usual for 
this association. The upper horizon of the profile is a sandy loam, but 
“this becomes coarser with depth, so that it is sometimes difficult to say 
where the drift stops and.the decomposed residual rock material begins ”’ 
(Muir 1939). 

Area IIT. A number of basic and ultra-basic rocks contribute to the stone 
’ content of the till in this area; a massive blackish green pyroxene rock is 
common, together with a hornblende-schist and a coarse green and white 
epidiorite; these alternate in rapid succession in the underlying solid forma- 
tion. The till over the hilly part is generally 2 ft. to 4 ft. thick, though rock 
outcrops in a number of places as at Craig Roy on Evron Hill. Over the 
wet lower slopes the till is quite thick being upwards of 10 ft. On the hills, 
the texture of the till is generally sandy loam to loam, but on the lower 
ground it is sandy clay-loam. 

Area IV. The underlying solid formations are quite variable in this area 
and occasionally there are local concentrations of certairi rocks in the till, 
e.g. contaminated igneous rocks, olivine-norite and hornblende-schist. No 
significant difference in the till itself has been, observed, and at. least 50 per 
cent. of its rock constituents are basic-igneous of one type or another. 

The till is normally more than 4 ft. deep, except on the tops of Brown Hill, 
Whitehills Plantations, the Bin and Ordiquhill, where it is quite shallow. It 
is generally sandy loam in texture, with a considerable stone content. 

Area V. The main rock constituent in this area is olivine-norite; large 
boulders of this rock are conspicuous in the farm dykes and considerable 
numbers have been removed recently from fields on Williamston Farm. 

Area VI. The till is generally over 5 ft. thick with a clay loam texture. 
The underlying solid rock is amphibolite—a coarse dark green to black rock 
in which hornblende is the dominant mineral. The till is mainly derived from 
the amphibolite with a small amount of schist and quartzite, it has a texture 
of sandy loam to almost clay-loam. 


Soils 

A full range of drainage series has been observed, with the freely drained 
most widespread. The incidence of the series is closely allied to topography 
with the freely drained soils normally occupying the moderate and steep 
sloping ground and the poorly drained the gentle slopes. Texturally, the 
soils range from sandy loams to clay-loams, with loams most common. 

Soils under semi-natural vegetation are rare in the Insch valley, but previous 
to the planting of conifers on what is now State Forest, they were common 
over the Bin, Ordiquhill, Brown, Evron Hills, and elsewhere. 
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Series 
Freely Drained (uncultivated) 


The natural vegetation is of a grassy-heath type with a dense mat of grass 
and herbs of which the following species commonly occur :— 


Anthoxanthum odoratum Ranunculus acris 
Agrostis alba » repens 
Holcus mollis Anemone nemorosa 
» lanatus Viola riviniana 
Arrhenatherum elatius Lotus corniculatus 
Dactylis glomerata Potentilla erecta: 
Poa pratensis Galium hercynicum 
Festuca ovina Succisa pratensis 
Deschampsia flexuosa Calluna vulgaris 
» caespitosa Erica cinerea 
. Euphrasia officinalis 


Prunella vulgaris 
Ajuga reptans 
Ulex europoeus 


Generalized Profile Description 

A 0-8 in. Brown loam; well decomposed mull humus; marked crumb 
structure; moderate stone content with occasional boulder; 
very friable and porous; earth-worms plentiful; merging into 

B, 8-16 in. Yellow-brown loam; weak cloddy structure; soft and mellow; 
occasional patches of dark brown humus staining; worm 
channels with A horizon filling; earthworms common; 

; moderate stone content; sharp change into 

Bs; 16-24 in. Greyish yellow, sandy loam; higher percentage of coarse 
sand and gravel than above horizons; very indurated; indura~ 
tion greatest at top of horizon, decreasing gradually; pin-hole 
pore spaces; few roots; merging into 

Cc 24-48 in. Yellow-brown sandy loam till, moderately compact; moder- 
ately stony with occasional boulders. 


In the cultivated freely drained soils, three phases differing in depth of 
surface soil are recognized, shallow (less than 7 in. surface horizon), inter- 
mediate (7-12 in.), and deep (12-30 in.). For the purpose of the map, the 
shallow phase has been grouped with the intermediate. The shallow phase 
generally occurs on the summits of the hills and knolls. The shallowness may 
in places be due to skinning off the surface turf for making compost, which 
was then applied to the “infield” or deep soil areas, in the pre-fertilizer 
era. The till tends to be thinner under the shallow phase and the soils are 
sandy loams to loams. The soils with the deep surface horizons are believed 

40 be former “‘ infield’ land, previously commented upon. : 

All the freely drained soils have a crumb structure in their surface horizon 
(Plate XIX). The colour of the surface horizon in the shallow phase is fre- 
quently a drab dark brown as compared with a rich brown in the deep phase. 
This difference is due to the higher organic matter content of the former. 

When ‘cultivated, the B, horizon is generally uniform in colour, and shows 
no organic staining. It is much lower in organic matter than the surface 
horizon; in the shallow phase soils it is at most 2 to 3 in. thick and may be 
absent, so that the indurated layer underlies the top soil, though in the deep 
soils it may be from 3 to 9 in. thick. 
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The highly indurated B, horizon is invariably lower in silt and clay than 
the horizons above and below it. The induration is greatest at the top and 
the change from the B, to the indurated B, horizon is sharp and definite, 
so that when digging a profile pit the B, presents a flat pavement-like surface. 
The induration decreases gradually down to the C horizon of yellow-brown 
till. 


Poorly Drained (uncultivated) 


This soil supports a grass meadow type of vegetation. The dominant 
_ grass is Deschampsia caespitosa, with others such as Anthoxanthum oderata, 

Agrostis stolonifera, A. tenuis, A. canina and Holcus lanatus also present. 
Apart from tussocks, there is no surface accumulation of plant remains, 
and, as observed by Muir, humufication in these soils appears to be rapid. 


Generalized Profile Description 
Horizon. Depth: 
A 0~8 in. Medium grey loam; loosely cloddy, breaking into pea-wheat 
’ sized crumbs; some reddish brown vertical streaks from old 
roots; low to moderate stone content; sharp change into 
Gi 8-14 in. Grey, becoming greyish yellow with depth; yellow-orange 
mottling, sandy loam, the grey material lighter textured than 
greyish yellow; prismatic-cloddy structure, with grey coating 
on structural planes; worm holes filled with A horizon 
material; roots tending to concentrate down grey cleavage 
planes; merging into 
G. 14-30in. Brownish yellow clay-loam, with strong grey and red-brown 
mottling; many weathered basic stones giving ochreous 
smear when slicked; prismatic structure with grey coating on 
cleaveage planes; sharp angles to structural units, interior of 
prisms brownish yellow, and mottled with reddish brown; 
occasional large worm; merging into 
C-G 30 in.+ Yellow-brown clay-loam; strongly blotched with reddish 
brown and lesser amounts of grey; massive structure; moder- 
ate stone content, mainly basic-igneous and many partially 
weathered. 


With cultivation the surface horizon tends to lose its crumb structure and 
becomes more cloddy; the colour is brownish grey when wet, but dries grey. 

The change to the gley horizon is sharp. Iron mottling in this horizon is 
particulate, but increases with depth, forming large patches and smears. 
The prismatic structure fades out at between 2 and 3 ft. 

Mechanical analysis of these soils often shows them to have lower silt 
and clay contents than the field texture would suggest. They tend to be 
heavier textured than the freely drained soils. The greyish gley layer is 
usually the lightest textured horizon of the profile. 


Very Poorly Drained (uncultivated) : 


Except for one large area between Brown Hill of Glass and Evron Hill, and 
other smaller areas north of Mortlach, this series is not extensive and it 
generally occurs as the minor component of a complex with the poorly 
drained series. 
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Generalized Profile Description 
Horizon. Depth. E 
A 0-6 in. Dark brown raw humus, with stones protruding; the depth 
is variable and may be up to 18 in.; sharp change into 
A-G  6-10in. Brown humus-stained sandy loam; reddish brown staining 
down old root channels; compact; sharp change into: ' 
G, 10-16in. Grey sandy loam, with very little iron mottling; compact; 
merging into 
Gs; 16-40 in. Greenish grey to bluish grey loam; iron staining in tubes 
round old root holes; massive structures; stones slightly 
decomposed. 


The variation in the depth of the peaty surface horizon is a feature of these 
soils; in arable soils the raw humus is mixed with mineral matter and becomes 
a peaty loam; humus has moved from the surface into the horizon below; 
beneath this the grey layer is a consistent feature of the profile. Intense 
green colours in the C horizon have been observed to be associated with 
hornblende-schist. Occasionally, old tree roots in a well preserved state 
have been found in this horizon. 


Agriculture 

The deep and intermediate phases of the freely drained series are the best 
- agricultural soils of the Insch Association; they are naturally fertile and are 
not usually very stony. They generally occur where the slope of the ground 
is regular and the size and shape of the fields is therefore satisfactory. 

The deep freely drained series would appear to be admirably suited for 
sugar beet if there is no danger of the particular site being a frost-hollow. 
The lea oat crop on this soil is often subject to lodging; this may be due to 
several factors—management, season, variety, high wind or heavy rain when 
the crop is ripening, but it is most probably due to an excess of nitrogen 
and an ill balance of nutrients. In the third year of grass, the white clover 
gains complete ascendancy over the grasses in the pasture. It would therefore 
appear advisable to leave this soil down to grass for only two years, or else 
sow less white clover in the seeds mixture. 

The shallow freely drained phase may be subject to drought in a dry season 
and outcrops often interfere with cultivation. 

The poorly drained soils are referred to as “‘ clay land” by the farmer and 
many attributes of clay land apply. Being subject to periodic waterlogging, 
they require tile draining. Crops grown in these soils require .a week to a 
fortnight longer to ripen. If ploughed at the wrong moisture condition in the 
spring they tend to bake into intractable clods making it difficult to obtain a 
seed bed, expecially for root crops. Ploughing of lea is generally carried out 
in late autumn in sufficient time to allow the action of frost to break down the 
clods before spring cultivation, and the tractor has almost solved the problem 
of working this land. Spring work can now be done quickly when the ground 
is in order. The poorly drained soils have a characteristic weed flora, with 
buttercups on grassland, and redshank, tussilago, bindweed and day nettles 
on land in crop. Some tufted hair grass (Deschampsia caespitosa) is generally 
found in the uncultivated strip close to hedges and fences. 

Considerable difficulty is reported in the soils of the Insch Association in 
getting the mould-boards of ploughs to clean. 

The drainage of the very poorly drained soils has to be improved before they 
can be satisfactorily cultivated or used for forestry. -In some instances Sitka 
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spruce and even Scots pine have been tried under existing drainage conditions, 
but establishment is very slow. Drains choked by bog iron-ore have been 
observed to be associated with the very poorly drained peaty areas rather 
than the poorly drained series. 

Oats, turnips and grass grow well in soils of this association. Barley will 
give heavy yields on freely drained soils. Wheat can also be grown success- 
fully—the Insch Valley is subject to late frosts and this limits the choice of 
crops to a certain extent. Many farms carry a heavier winter stock of cattle 
to allow cash cropping to be carried out. On most farms grassland has a high 
stock carrying. capacity and is suitable for fattening cattle. Poultry is a very 
important source of revenue on these farms. 

Just under 50 per cent. of the farms on this association are owned by the . 
occupier. 

Farms A, B and C give some idea of the cropping and stock carrying 
capacity of this area. 


Farm A, on Freely Drained Soil of Average Depth 


Stock 

Total arable, 69. 4th Dec. 4th June 
Oats ; . . 10acres Cows. 2- 2 
Barley. : e221, oR Beef cattle—two-year- -olds. 10 2 
Potatoes . . Ub, . Yearlings : 25 10 
Turnips . : . 13% ,, Calves . a 2 — 
Grass. . e 28° 3, Sows ; 3 : ‘ 1 1 
, Young pigs. . ; 4 12 
Poultry . : . . 300 530 


The cash crop is obviously important; fertility is maintained with heavy 
winter stocking of cattle for converting turnips and straw to dung. 


Farm B, on Deep Freely Drained Soil 


Stock 
Total arable 60 : 4th Dec. 4th June © 
Oats ‘ F . 20acres Cows. 5 3 3 
Potatoes ; . It, Beef cattle—two-year-olds . 7 16 
Turnips . . . 8 ,, Yearlings : 7 8 
Grass. : wed. ¥ Calves . é 11 1 
: Lambs . . F ; 40 — 
Gilts . . s ‘ 1 — 
Young pigs. . : 3 17 
Poultry .. ; : - 456 647 
Farm C, on Freely Drained Soil of Average Depth 
Stock 
Total arable, 104 4th Dec. 4th June 
Oats R . 33 acres Cows. . 5 6 
Potatoes : . 34 ,, Beef cattle—two-year-olds . 14 14 
Turnips . 3 = 13: > -.53 ; Yearlings ‘ see 9 
Grass... . 344 ,, Calves . ; 15 12 
‘ Lambs . : ‘ : 40 — 
Pigs : z 3 2, 10 
Poultry . : : . 580 960 


This is a typical Insch Association farm, undertaking the multiple rearing: 
of autumn born calves, with poultry a major enterprise. 
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TARVES ASSOCIATION 


Distribution 

This association has been mapped in six areas, each of which will be 
described under a separate heading. 

Area I occurs in the south-east corner of Sheet 86 and occupies about 
1,000 acres extending from Balcairn to the Meldrum House Estate. It forms 
the most westerly extension of the original area which gives its name to this 
. association, and lies at an altitude of 450-500 ft. The topography i is gently 
sloping to gently undulating. 

Area II (a) extends in a narrow belt north of Kennethmont, encircling the 
south side of Knockandy Hill, through the Leith Hall Estate, and occupies 
about 640 acres. It lies at an altitude of 800-900 ft. on a moderate to steep 
south-facing slope. 

(d) Occupies an area at New Forest in, the Clashindarroch State Forest 
situated in the south-west corner of Sheet 86; it lies at an altitude of 
900-1,250 ft. with a mixed undulating and rolling topography. 

Area Il occurs south and west of Huntly along the lower slopes of Clash- 
mach Hill; it extends northwards up the Drumblade Valley occupying the 
footslopes of Battle Hill and the Hill of Greenfold on the west side of the 
valley and the footslopes of Newtongarry Hill on the east. .The altitude 
is between 400 and 600 ft. and the topography is moderately to gently 
sloping. 

Area IV extends from Cobairdy on the south side of Fourman Hill (and 
the northern end of the Drumblade valley) in a belt of some 4 to ¢ miles wide 
on the east side of Fourman Hill, and passes through Yonder Bognie to the 
Deveron at Marnoch at its northern end. It lies at an altitude of 250—400ft. 
and the topography is gently sloping to gently undulating. 

Area V is found on both sides of the Deveron in the vicinity of Blairmore 
on the western side of Sheet 86 and extends in an irregular belt running 
in a NNE. direction through Cairnie along the west side of the Burn 
of Cairnie and the east side of the Balloch to Strath Isla. The altitudinal 
range is from 400 to 1,000 ft. but is mainly between 400 and 700 ft. The 
topography in the Blairmore area adjacent to the Deveron Valley is strongly 
rolling to hilly ‘but the remainder is rolling. 

Area VI is the most extensive area of this association and extends in a belt 
of from 3 to 5 miles in width from Strath Isla to Portsoy on the Moray Firth 
coast. Durn Hill, Knock Hill and Sillyearn Hills are conspicuous landmarks 
on the western boundary and the hills of Culvie, Wether, Meikle Brown, 
Gallow and Fourman lie near the eastern boundary. The altitude is between 
300 and 800 ft. and the topography over much of the area contained on Sheet 
86 is gently rolling, whilst that portion on Sheet 96 is smooth to very gently 
undulaune. 


Parent Material 

The parent material of this association is till derived from a mixture of 
acid (metamorphic and igneous) rocks and basic-igneous rocks, in which: the 
influence from basic rocks is considered to be less than 50 per cent. The 
areas delineated as the Tarves Association are transitional, between an 
association of soils derived from parent materials of an acidic nature and 
those of a basic nature, e.g. Strichen and Insch, as in the Cairnie area. The 
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Tarves parent material may also originate from the mixing of acidic rock 
material (till) with basic rock material by glacial carry, and its deposition 
over an area underlain by basic rocks. This is the case in Area VI where 
quartzite from Durnhill Findlater flags from further west together with a 
variety of schists are incorporated with olivine-norite material in the till 
overlying the solid formation of olivine-norite. Where originally described 
in the area between Oldmeldrum and Tarves, basic-igneous rock material 
from the Insch Mass is intermixed with rock material from the gneisses and 
schists of the Oldmeldrum Series of the Highland Schist, in the till overlying 
the solid formation of the Oldmeldrum group of rocks. 

It may be argued that each transitional area should receive an Association 
status, but in an area of rapid alteration of the solid formations the 
mapping of the overlying till complex could only be achieved by very 
detailed surveying. 

The estimation of the basic rock influence in the till is based on stone 
counts over a unit area. 

In Area I, the till varies in texture from fine sandy loam to clay-loam, 
the heavier textures often being associated with areas of poor drainage. 

Rocks of the following kinds are present in the till—gneiss, granite, mica- 
schists, knotted-schists, hornfels, quartz-grit, olivine-norite and hypersthene- 
gabbro. 

West of Parkside Farm, from the quarry in the south to over the high 
ground, the till covering is thin. In the policy parks west of Old Meldrum 
House and between Old Meldrum House and Gownor Farm the till is com- 
paratively thick (4-10 ft.) and of a fine sandy loam to clay-loam texture with 
a moderate stone content. The drainage is free. 

In Area IJ (a) the composition of the till is extremely variable and complex. 
The underlying solid formations occurring in this comparatively small area 
are andesitic lava, sandstone, diorite, serpentine, hornfels, and syenite. In 
the western part about Cults Farm, the parent material contains a mixture 
of sandstone, slate, hornfels, andesitic lava, together with basic-igneous rocks 
brought in from the Cabrach area. It is of sandy loam texture, freely drained 
and comparatively thin. In the policy parks around Leith. Hall, the till has 
a high content of -basic-igneous constituents including serpentine, together 
with diorite, slate and hornfels, and has a fine sandy loam texture. The 
drainage is free and the till has a probable depth of 3 to 5 ft. The basic 
influence decreases towards Laighmuir in the east, and the texture lightens 
’ as the influence of syenite—{a coarse, pink, very decomposed rock with 
large felspar crystals) increases. The till is thin, generally less than 4 ft. and 
contains a mixture of contact altered schists and norite overlying rotten 
norite bedrock. The texture of the solum to about 24 in. is almost loam which 
gradually changes in the next 2 ft., through sandy loam to gritty, loamy, 
coarse sand immediately above the solid rock. 

In the footslopes of the Clashmach Hill in Area ‘III, on which the farms of 
Craighead, Hungstone and Tullochbeg are situated, the till is largely com- 
posed of finer material derived from spotted schist and flaggy rocks. In the 
predominantly poorly drained area—due south of Dunbennan Hill, the till is 
strongly influenced by picrite and norite. The texture of the till in this 
poorly drained area is clay-loam. East of this, in the area encircling Huntly 
on the south side, the basic constituents decrease and the texture lightens to 
fine sandy loam with drainage free to imperfect for the most part. There is a 
local influence from granite about Carvichen. Up the flanks of the Drumblade 
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valley, on either side of the alluvium, the till is mainly an admixture of norite 
and spotted schist, with a texture of fine sandy loam on the freely drained 
slopes, and clay-loam on the poorly drained flatter ground. 

About the Cobairdy estate south of Fourman Hill in Area IV, the till is 
highly micaceous from decomposed biotite-gneiss, and contains a proportion 
of basic-igneous material (from the Huntly mass) together with rounded 
quartzites from pebbly grit strata. It has a texture varying between fine 
sandy loam and clay-loam; the heavier textures are commoner and the 
gneiss and basic rock constituents tend to be decomposed under the poor 
drainage conditions prevailing. Round the eastern footslopes of Fourman 
Hill in the belt of this association which extends to the Deveron at Marnoch, 
the till is a mixture of basic-igneous and argillaceous-schist rocks. Large 
basic-igneous boulders from the underlying solid formation are present in 
the till in this area. They interfere seriously with cultivation and large 
numbers, removed in clearing the fields, have been used in the construction 
of field dykes (walls). The till is commonly clay-loam over the extensive 
poorly drained areas and somewhat lighter under free drainage. It is generally 
deeper than 4 ft.—possibly 4 to 10 ft. thick. 

In Area V, on both the north and south sides of the Deveron in the district 
about Blairmore and Cairnborrow, the till is a mixture of material derived 
from quartzite, flags, basic-igneous and some ultra-basic rock, including 
serpentine. Its composition varies markedly and, locally, the basic influence 
may exceed 50 per cent. The texture is commonly a stony fine sandy loam 
and on the steep slopes which are prevalent in this vicinity. The till is generally 
thin (less than 4 ft.). In the extensive poorly drained areas of this association 
south of the Huntly-Keith road, i.e. about Bogmoon and Smallburn, the till 
has a clay-loam texture and more than 4 ft. thick; the hill features with free 
drainage have a shallower covering. The composition of the till of this part 
of the area, consists of a ground mass of schistose rocks together with quartzite 
and ultra-basic constituents including serpentine. North of the Huntly-Keith 
road at Newton of Cairnie on the freely drained slopes the till contains a 
quartzose-gneiss rock together with amphibolite and amphibolite-schist. 
East of this, on the freely drained slopes about Corse, coarse garnetiferous- 
mica-schist and hornblende-schist are the dominant constituents of the till. 
In Garrowmuir Wood, west of this latter area, under conditions of very poor 
drainage, the decomposed hornblende-schist imparts a distinctly green 
appearance to the till. North of this, in the area between the Balloch, the 
Burn of Cairnie, and Strath Isla, the till in the poorly drained area has an 
exceedingly mixed stone content, viz., serpentine, troctolite, picrite, norite, 
amphibolite, hornblende-schist, garnetiferous-schist, mica-schist, phyllite 
and quartzite. The schistose constituents are, however, dominant. The tilt 
is more than 4 ft. deep, and of loam to clay-loam texture. On the freely 
drained slopes about the farms of Nethertown, Overhall and Hallgreen, the 
underlying solid formation is a contaminated basic-igneous rock, and this 
constituent comprises approximately 50 per cent. of the till. About Overhall, 
the soils might almost be placed in the Insch Association. 

The solid formation underlying Area VI is olivine-norite, but in a number of 
places small exposures of other rocks occur. At Avochie, 4 mile north-east of 
Rothiemay Station, green serpentine is exposed, and weathered granite occurs 
nearby. Granite for road metal is also quarried at Ternemny. Serpentine 
occurs on a small ridge } mile east of Sillyearn Hill at Drumnagorach; a 
short distance south of this at Limehillock, crystalline limestone is being 
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worked at the present time. A belt of serpentine runs from the northern end 

of Knock Hill along the western edge of the norite parallel to the Hill of 
Summertown, Fordyce Hill and Durn Hill on their eastern side. Until 

tecently (1950) talc was quarried in this belt, 14 miles SSW. of Portsoy. On 

Barry Hill, a gneissose contaminated rock with garnets is exposed. These 

exposures contribute only locally to the stone content of the till. The till 

over the area as a whole is brownish yellow coloured on freely drained sites 

and has a sandy loam texture. As is usual the areas of poor drainage have a 

heavier clay-loam textured till, massive and compact, with grey and ochreous 

mottled colorations. The rock admixture in the till consists in the main of 
quartzite, biotite-gneiss, quartz-schist and quartz-mica-schist, with norite. 

Towards the central line of this belt of country, the norite influence in the till 

is higher than along the eastern and western margins and over the whole . 
approximates to 50 per cent. The area described in pedological terminology 

is very good Tarves but poor Insch. The till is generally deep, 4-10 ft., and 

contains a proportion of large, basic-igneous boulders—referred to locally as 

“blue heathens.” In certain places. the bouldery condition precludes cultiva- 

tion, viz., the area south of Moss of Rothiemay, also an area 1 to 2 miles 

south of Barry Hill. 


Soils 

The distribution of the drainage series in the Tarves Association is governed 
very largely by topography, which is the case with all soil associations in 
which the clay content does not exceed approximately 30 per cent. Soils with 
free drainage may be expected on the sloping sites, poorly drained soils on 
the gently sloping to level sites, and very poorly drained soils on areas of 
depressed relief or wheréver the water-table is seriously impeded. Texturally, 
the surface soils range from sandy loams to clay-loams. Loam is the usual 
surface texture of the well-drained series, and sandy loam that of the parent 
material. The poorly drained series commonly has a heavy loam surface 
texture with clay-loam sub-surface horizons. 

Soils under natural vegetation are rare in this association, but from ob- 
servations outside the area of this survey, the genetic soil of the Tarves freely 
drained series is a brown forest soil of low base status, with incipient podzol- 
ization. There is commonly a trace of the A, horizon, and often the surface 
organic layer is 4 in. thick and of a type transitional between mull and mor. 
The trace of A, occurs immediately beneath this and is at the top of an A; 
(or A,-B) mull-like horizon which becomes less organic and grades into the 
B -horizon. This layer is yellow-brown coloured with a smooth feel, soft 
and mellow, and changes sharply into an indurated layer, greyish yellow i in 
colour with a gritty, coarse-sandy loam texture. The degree of compaction 
is greatest at the top of the horizon which is commonly 6 to 10 in. thick. It 
merges into the C horizon of yellow, sandy loam till, with a moderate 
stone-content. : 

The poorly drained series is a non-calcareous gley. It differs from the Insch 
poorly drained series in having less of the bright brown colours in the gley 
horizons, on the other hand these horizons are more brown coloured than 
either the Strichen or Foudland poorly drained series, 

The very poorly drained series is a peaty gley with a black -peaty sandy 
loam or muck-loam:surface. The coloration of the sub-surface gley layer is 
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dependent upon the influence of artificial drainage. Above the level of the 
tile drain, if this has proved effective, a yellowish grey shade develops, whereas 
in the undrained state this is medium grey. Greenish or bluish grey colours 
are almost always encountered at depth, usually below the level of tile 
drainage at say 24 in. 

A description of a hydrologic sequence of Tarves series follows. The soils 
were taken from Barry Hill (9 miles due north of Huntly) from one slope at 
an altitude of 600-700 ft. and are,all arable soils in second year good grass 
pasture, with red and white clover, cocksfoot, rye, timothy, crested dogstail, 
some bent grass and herbs such as daisy, plantain, thistle, etc. The very 
poorly drained series has a eater weed flora with buttercups and some 
Juncus (or rushes). i ; 


Series : 
Freely Drained (cultivated) 


Generalized Profile Descriplion : 


Horizon. Depth. r ; : 
N) 0-13 in. Medium brown * (10 YR 5/4 air dry soil), fine sandy loam, 
: soft crumb structure; friable; fine roots plentiful; worms 
' present; sharp change into 
B, 13-24in. Yellow-brown (10 YR 5/6) fine sandy loam, soft cloddy 
structure; friable; some tonguing of surface material into 
; this horizon; sharp change into 
B,; 2431in. Greyish brown (10 YR 5.5/4) loamy sand;compact to indu~ 
rated; few roots; increased gravel and stone content; merging 
into 

Cc 31-56 in. Pale brown (10 YR 6/3) loamy sand till; compaction fading 
out; moderate stone content of basic-igneous, quartzite and 

schist stones—occasional boulders present. 


This soil and the series as a whole is lighter textured than normal for 
Area VI but is quite typical of the freely drained slopes adjacent to the 
Deveron (Area V). It is also of a type found about Leith Hall (Area II (a)) 
and is quite comparable with Area II (5) at New Forest in the Clashindarroch 
Forest. The light textures are due to thin till on the higher altitude and 
steeper slopes from which the finer fractions have been removed by erosion 
and by soli-fluction in end-glacial times. In Area I, about the Meldrum 
House Estate, and in Area VI, about Rothiemay and Auchincrieve Farm, 
excellent soils with a deep 12-30 in. surface soil occur. This is probably in 
part man-made and a relic of the “infield” land of the 17th and 18th centuries. 


Imperfectly Drained (cultivated) 


This soil, grouped with the freely drained series on the soil map, is tran- 
sitional between the freely drained and poorly drained series. To a depth of 


# Munsell Soil Colour Notation. Munsell Color Company Inc., Baltimore, Maryland, 
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about 18 in., it resembles the freely drained series, but shows signs of wetness 


below. 


Generalized Profile Description 


Horizon. Depth. 


S 0-10 in. 
B, 10-15 in. 
B; 15-20 in. 


B;G 20-30 in. 


Cc 30-40 in. 


D 40 in. 


Brown (10 YR 5/3) fine sandy loam; crumb to soft cloddy 
structure; moderate stone content; fine roots plentiful; 
worms present; sharp change into 

Pale brown (10 YR 6/3) fine sandy loam; slight i iron mottling 
towards base; sharp change into 

Light yellowish brown (10 YR 6/4) fine sandy loam; occa- 
sional iron mottling; compact; moderate stone content; 
quartzite, basic-igneous and dominantly mica-shist ; fine roots 
penetrate; merging into 

As above; compaction fading; greyish yellow and reddish 
brown iron mottling; merging into 

Light brownish grey, appearing darker when wet; fine sandy 
loam till; highly micaceous; rubs into smooth, very fine 
sand. 

Mica-schist rock—some soft, some hard. 


This profile is typical to a depth of 30 in., below which the soil is strongly 
influenced by the underlying solid. 


Horizon. Depth. 


Ss 0-10 in. 
G, 10-18 in. 
Ge. 18-36 in. 
C-G 36-50 in. 


Poorly Drained (cultivated, light textured) 


Greyish brown (10 YR 5/2) fine sandy loam; cloddy struc- 
ture; worms common and of large size; fine roots plentiful; 
sharp change into 

Brown (10 YR 5/3) strongly mottled with grey and less 
reddish brown; fine sandy loam; compact; cloddy; weakly 
prismatic structure; blue-black manganese staining and soft 
concretions; some tonguing of surface material down root 
holes; roots penetrate; merging into 

Light brown to yellow-brown (7:5 YR 6/4) fine sandy loam; 
texture locally variable due to decomposed stones; grey and 
ochreous mottling; compact; cloddy structure; micaceous; 
iron tubes round-root holes towards base; few roots below 
36 in.; merging into 

Greyish fine sandy loam till; micaceous; basic-igneous and 
quartzite stones present; basic; very weathered; iron tubes 
round old root holes; ochreous and grey staining occasional; 


weathered mica-schist rock in situ at base. 


The above soil is the light textured representaive and lacks the prismatic 
structure of the heavier types. A generalized description of the heavier loam 
to clay-loam type common in Area VI is as follows:— 
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Poorly Drained (cultivated, heavy textured) 


Generalized Profile Description 


Horizon. Depth. 

‘$s 0-10 in. Brown, drying grey-brown loam; cloddy; roots numerous; 
worms common; few to moderate stone content; sharp change 
into 

G. 10-30in. Grey-brown base colour; profusely mottled with iron stain- 
ing; clay-loam; surface horizon tonguing into horizon; 
prismatic structure with grey coating on faces of prisms; 
dense and cheese-like; interior of clods pale brown; fewer 
roots; schistose and basic stones partially decomposed; 
occasional boulder; colour becoming browner towards base; 
merging into 

G; 3040in. Yellow-grey, clay-loam; iron staining round root channels; 
soft and cheese-like; massive structure; stones decomposing; 
merging into 

C-G 40 in. Brighter brown clay-loam till; boulders present. 


The very poorly drained series is only extensive west of Rowanbauds Moss 
(East of Sillyearn Hill) where it covers an area of about 2 square miles. It 
occurs in small patches elsewhere. The following description is from the 
Barry House sequence. 


Very Poorly Drained 
Horizon, Depth. 

Ss 0-8 in. Very dark brown to black, peaty sandy loam (muck loam); 
soft, weakly cloddy structure; fine mica flecks conspicuous; 
fine roots abundant; few stones; sharp change into 

G: °817in. Grey with yellow-brown mottling; staining of pale yellow 

and black from decomposed rock fragments; sandy loam 

locally variable—sand from decomposing rock; moderately 

compact to massive structure, but not prismatic; fine live 

roots; occasional boulder; merging into 

G, 17-36in. Blue-grey, sandy loam; pockets of clay-loam; moderate stone 

content; iron deposited in tubes round old root holes; 
merging into 

C-G 36-50in. Blue-grey, colour fading, with yellow-brown colours appear- 
ing; loamy sand; water oozing in rapidly; soft; stones decom- 
posed throughout. 


With heavy textures, the blue-grey colour of the lower layers persists to — 
the base of the profile. The above soil has been artificially drained, but only 
in exceptional cases does it dry the profile sufficiently to enable it to be 
included in the tillage operations of the adjacent land. 


Agriculture 


The agricultural value of the different areas of the Tarves Association 
varies from excellent to poor. Excellent soils with free drainage and deep 
surface layers occur about the Meldrum House Estate, Area J, and about | 
Rothiemay and Auchincrieve in the southern part of Area VI. About 
Bruntstane and Loangarry in the Drumblade valley, and to the south-west of 
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Huntly, very good low altitude areas occur. The valley and footslopes in 
general of Areas II and IV are agriculturally good. 

Areas II (a) and (6) in the vicinity of Kennethmont and New Forest, 
Clashindarroch, respectively, are high lying. The Kennethmont area is all 
arable and is south-facing, but is exposed and open to the west. The New 
Forest area at one time contained arable land, but reverted to old grass sheep 
pasture and has since been extensively planted by the Forestry Commission. 

Area V, both south of the Deveron and north to the Burn of Cairnie, is 
high lying. South of the Deveron, access to the district is difficult and much 
poorly drained land that was formerly arable is now overgrown with rushes 
and is used as sheep pasture ; improvement of the drainage is the obvious 
problem. In the area, approximately enclosed by the Balloch in the west, 
the Burn of Cairnie in the south and east, and extending to Strath Isla in the 
north, the altitude is low—400 ft.—and the high ground to the west has a 
sheltering effect. Poor drainage conditions are widespread over part of the 
_ area but the well drained slopes about Auchanachy, Castlehill and vena) : 
Farms have good to very good arable land. 

The most: extensive spread of the soils of the Tarves Association occurs 
in Area VI and forms a clearly marked path through the centre of Banffshire, 
covered by the parishes of Fordyce, Ordiquhill and Rothiemay. As already 
described these soils are mainly of a poorly drained series and this is well 
ifiustrated by many of the farm names, e.g. Claymyres, Bogmuchals, Swilebog, 
Weetyfoot, etc. It is possible that nearly 50 per cent. of the area has only 
been under cultivation for 100 years, but some of the holdings in Ordiquhill 
must be very old indeed for record is made of the farm of Badenyouchers in 
1635,. Even to-day considerable areas remain uncultivated, some more or 
less pure peat bog. 

Although the soil in this area is very uniform, farming conditions vary 
greatly according to altitude and distance from the sea. In the parish of 
Fordyce there are some of the finest farms in Banffshire. Here they are 
mainly in the 100-acre group and fattening cattle as opposed to the rearing 
of beef stores is the main livestock activity. Here also barley is grown and 
good yields obtained. In the parish of Ordiquhill there are still good farms, 
but the proportion of land: of lower productivity increases. The farms also 
are smaller and the emphasis is shifted to the rearing of cattle. The same 
thing is true of Rothiemay, but here there are considerable areas of timber 
which break up the countryside leaving only the best ‘of the land for farming. 
According to Department of Agriculture figures the area of land receiving 
assistance under the Marginal Agricultural Production Scheme in Ordiquhil] 
is 380 acres, while that in Rothiemay amounts to 630 acres. 

The poorly drained series of the Tarves Association from Strath Isla to 
Barry Hill is mostly poor agriculturally, mainly owing to difficulty of effecting 
good drainage. Northwards from Barry Hill to Portsoy the agriculture 
improves and may be correlated with increased slope and better drainage. 
The presence of large boulders in the land is common to both areas, and is a 
menace to tillage operations; many have been removed and used in the 
construction of field dykes. 

In the higher part of this soil association the old six-year rotation was the 
traditional practice, but during World War IJ the cry for increased pro- 
duction lead to the introduction of the “‘ Yaval ” or second crop and although 
not always of benefit to the land, it is still retained. Towards the coast this 
“* 'Yaval ’? was always included in the rotation. 
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The farming throughout the area generally is of a high standard and has 
to be as these soils are frequently difficult to work. With regard to oats—the 
most popular grain crop even in the coastwards area—the varieties vary from 
Sun II, Star and Onward near the coast to Ayr Commando, Ayr Bounty 
and many of the potato varieties further inland. Turnips do well in good 
seasons but in the wetter areas in Ordiquhill are only indifferent and here 
silage has gained in popularity. Potatoes are not grown very much. 

The rearing of cattle is carried on throughout the whole area and, even on 
the wetter parts, a considerable number are kept on until graded fat. On the 
fringes of the area where the slope is higher and leads up to hills such as 
the Knock Hill, a considerable number of ewes are kept, mainly of the hill 
breeds and crossed to Leicester rams. 
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ORDLEY ASSOCIATION 


Distribution 


Three areas of this association have been mapped and each will be described 
separately. 

Areal, This part of the association occurs in a belt of from 2 to 4h miles 
wide, extending in a north-south direction. Its western boundary runs from 
Gardenstown on the Moray Firth coast, through Turriff to near Kirktown 
of Auchterless. The eastern boundary encircles the uncultivated land of 
“Windyheads Hill and runs approximately 1 mile west of Newbyth to 
Cuminestown. From here southward as far as Fyvie, the Idoch Water and 
River Ythan form the boundary. The association lies at an altitude of 
between 300 and 650 ft. and has a gently to moderately rolling topography. 

Area I, of which only about: 160 acres occur on Sheet 86, is located in the 
Bogie Valley adjacent to the Hill of Noth. The topography is rolling. The 
area slopes to the south-east at an altitude of 500-800 ft. and is traversed by 
drainage channels from the high land behind. 

Area III extends over Cotton Hill (556 ft.) 3 miles south of Cullen. The 
topography is rolling. 


Parent Material 


The parent material of Area I is till derived from rocks of the Old Red 
Sandstone formation, and argillaceous-schists from the Banff Division of 
the Highland Schists. Its colour varies from a faint to distinct reddish brown 
and the texture generally ranges from fine sandy loam to clay-loam. 

During the last glacial movement in the North-east of Scotland from 
north-west to south-east, the glacial carry of argillaceous-schist material 
from the Banff Division of the Highland Schists became incorporated with 
the rock constituents of the Gamrie Turriff outlier of the Middle Old Red 
Sandstone formation. Although five different rock strata compose the Old 
Red Sandstone formation in the Gamrie Turriff outlier, it is probable that 
only two of the strata—the basal conglomerate and breccia and a very 
micaceous sandstone with clay galls largely contribute to the till on which 
this association is developed. 
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The basal conglomerate can be seen in the coast section west of Pennan, 
immediately under the till. It consists of sub-angular argillaceous-schist 
chips, with a proportion of quartzite pebbles in a matrix which is some- 
times calcareous. The chips were originally derived from the Highland 
Schist. The micaceous sandstone stratum appears to influence the till in 
the area to the north of the Howe of Auchterless as far as the Burn ‘of 
Kingsford. 7 

Area II consists of till in which the local arenaceous sandstone has been 
mixed with the hornfels and slaty rocks of the Hill of Noth. It has the same 
textural range as that sited in Area I. 

Area III is covered with a characteristically reddish brown till containing 
an admixture of sandstone, quartz-mica-schist, and quartzite. The north and 
west slopes have loam textured soils overlying sandy loam till, but across the 
deep melt-water channel on the slopes around Ardicow, the soils are heavier 
with loam and clay-loam surface horizons overlying loam textured till. 


Soils 


The freely drained and the imperfectly drained series are most widespread 
over this association and are grouped together on the map under the inter- 
mediate freely drained series. There are some areas of poorly drained soils, 
but these are comparatively inextensive. No areas of very poorly drained 
soils are shown but small patches may occur within the areas of the poorly 
drained series. Soils under a semi-natural vegetation occur in the Woods of 
Delgaty—east of Turriff, and on Cotton Hill. The soils are podzolizing, 
having carried mature stands of planted conifers. 

South of Turriff the area was mapped on a scale of 6 in. to 1 mile, and it 
was possible to delineate a deep phase of the freely drained series. These 
deep soils are extensive about Auchterless, and cover part of the farms of 
Cushnie, Knockleith, Manor Place, Thomastown, Nether Ordley and Kings- 
ford. Near Fyvie Station they occur about the farms of Cammalowns, 
North, Mid and South Haddo. Further areas were encountered across the 
Ythan about Little Gourdas and half a mile south of Tifty, east of Fyvie 
Home Farm. 

The portion of this association extending from the Burn of Kingsford and 
lying to the west of the River Ythan and the Howe of Auchterless has pre- 
dominantly loam textured surface soils on reddish brown B and C horizons 
of fine sandy loam to sandy clay-loam texture. In the area west of Haddo 
Haugh, within a 1-mile radius of Fyvie Station, the soil and till are heavier, 
approximating to clay-loams, with textures heavier still in the areas of poor , 
drainage. 

The area from Turriff northwards to the vicinity of Craigston Castle has 
freely drained, loam soils, on fine sandy loam C horizons. Conglomerate 
pebbles are common. In this area, the soils resemble closely the Foudland 
freely drained series, the reddish brown colour sometimes becoming less 
distinct. North of Craigston Castle and extending to Gamrie Bay, the soils 
are generally reddish brown clay-loams on distinctly reddish clay-loam till. 
On the smoother sites drainage is imperfect. Throughout the association, 
quartz-schist and argillaceous-schist chips are common in the soil profiles; 
the rounded pebbles of the Old Red Sandstone conglomerate are more 
patchily distributed. 
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Series 
Freely Drained (cultivated) 


Generalized Profile Description 
Horizon. Depth. : 

S 0-1lin. Reddish brown loam; crumb to weakly cloddy structure; 
few to moderate content of quartz-schist and argillaceous- 
schist chips and quartzite cobbles; many fine roots; worms 
present; sharp change into 

B, 11-18 in. Reddish to yellow-brown, fine sandy loam; friable; no 
structure; roots present; stones less frequent; sharp change 
into 

B; 18-24 in. Reddish brown sandy loam to clay-loam; compact; few 
roots; increased stone content; merging into 

Cc 24-48 in. Reddish brown fine sandy loam till; moderate stone content; 
compact. 


This soil resembles both the Foudland and the Strichen freely: drained 
series to a greater or lesser extent, depending on the content of argillaceous- 
or quart-schist rock in the till, An increase in the red coloration is usually 
accompanied by an increase in clay and, due to the higher lime content of 
certain strata of the Old Red Sandstone, an increase in base status. Thus the 
more distinctly red the soils are coloured the closer do they approximate to 
the brown forest soil, while with decreasing redness, the soils more nearly 
approach the podzol. There is a tendency for a slight accumulation of clay 
in the B, horizon. . : 


Imperfectly Drained (cultivated) 


The imperfectly drained series has less distinction between the horizons 
than the freely drained series. A slight amount of iron mottling occurs in 
the lower part of the B horizon but this tends to be obscured by the parent 
material coléur. The mottling becomes more pronounced in the C~G horizon. 
The texture of the horizons is variable, being due to differences in the com- 
position of the till rather than to pedalogical processes. 


Generalized Profile Description 
Horizon. Depth. 

S 0-8 in. Reddish brown clay-loam; cloddy structure, firm and com- 
pact; the stones are mainly small chips of argillaceous-schist 
with some rounded quartzite pebbles; merging into 

B 8-24 in. Dark brownish red clay-loam; becoming more distinctly 
red towards base; cloddy structure, firm and compact; 
increased stone content of argillaceous-schist; very micaceous; 
merging into 

B,G 24-28in. Brownish red, gravelly sandy loam; slight iron mottling; 
increased stone content; moderately sharp change into 
C-G 28-48-+ in. Reddislf brown loam drift; compact cheese-like consistency; 
some iron mottling; some black concretionary material and 
staining, probably manganiferous; remains of old tree roots 
present; very micaceous. 


The micaceous nature of the till in the soil described is due to a high 
content of a very micaceous sandstone which is common north of the Howe 
of Auchterless about the farms of Thomastown and Ordley. 
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Poorly Drained (cultivated) 


Generalized Profile Description 

Horizon. Depth. 
NY 0-9 in. Brown clay-loam; cloddy structure; compact; merging into 
G, 9-16 in. Reddish brown, with large grey patches, clay-loam; orange- 


red, iron mottling; cheesy consistency; high content of argil- 
laceous-schist chips; merging into 


G2 16-28 in. Reddish brown with less grey; strongly mottled with brown- 
. ish red iron staining; loam; more compact than above; 
prismatic structure less pronounced; gradual increase in 
content of argillaceous-schist chips. 
C-G 2840+ in. Reddish brown; iron mottled; loam drift; massive; sticky; 
worm holes, and remains of.old }-in. diameter tree roots; 
live grass roots to base. 


Agriculture 


Some of the best land in Aberdeenshire is found on this association. On 
the whole the farms are larger than average and are in the main highly pro- 
ductive. About 50 per cent. of the farmers are owner-occupiers. The area in 
some respects resembles that of the Foudland Association. The stone content 
of the land is insufficient to interfere with cultivation; fields are usually 
divided by wire fences; drainage is good and slopes are gentle. The soil is 
moderately heavy textured and the calcareous influence from the Old Red 
Sandstone constituents of the till, gives a higher degree of base saturation 
and hence a higher natural level of fertility. The profiles examined range 
from 70-100 per cent. base saturated. They appear to be low in potash and 
phosphate. As in the Foudland Association the country in Aréa I tends to 
be treeless, and the replanting of former shelter belts and the creation of new 
. ones, would greatly add to the amenity of the countryside. 

The area is one in which cattle rearing and fattening predominates and 
many store cattle are brought into the area for this purpose. Most farms 
carry small flocks of breeding ewes, and lambs are sold as stores or fattened 
off turnips. Good crops of all cereals, turnips and potatoes are grown. Oats 
are more favoured than barley and there is a good export of high quality 
seed oats. 

In certain localized areas stock respond to dosing with cobalt and the 
oat crop in certain other areas shows a condition which is attributed to. lack 
of certain minerals. 

The crop and stock position on a fairly typical farm on Ordley U, ie. 
freely drained soils of average depth, shows the following in June:— 


Oats, . . . 30 acres Cows. : . 8 


Barley . . . . 8 , Beef cattle—two-year-olds . 16 
Potatoes . . IT, Yearlings . . Sli 
Turnips . . . . 2,0 Calves... . ST 
Grass. . . . 36 ,, Sows . . - - . 2 
: Young pigs. . . . 22 

Total arable 87 acres Poultry . . . . . 7146 
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Farms on Ordley III, i.e. deep freely drained soils, are in the main, large. 
One of the most productive shows the following crop and stock position:— ~ 


Oats . : . ©. 82 acres Bulls : J ‘ ‘ 5 1 
Barley . : F . 8&2 ,, Cows. . 6 
Potatoes ‘ : be Aly os Beef cattle —two- opesids 65 
Turnips . : : . 30 ,, Yearlings : . 22 
Grass... se epee 125 yy Calves . a 
—_—__—_—. Ewes : : 3 < . 110 

Total arable 326 acres Lambs. 3 z : . 180 

——— Sows ‘ : : ; x “35 

Other pigs ‘ . 212 

Poultry . : : ; . 575 


BOGTOWN ASSOCIATION 


Distribution 


This association is extensive in the vicinity of Sandend Bay. It occurs 
about Redhythe Point, east of the bay, and from Glassaugh Distillery 
southwards to the Mains of Glassaugh. On the west side of Sandend Bay it 
extends from the farm of Broom, along the coastal strip to Cullen ; it also 
follows the old channel from Glassaugh Station westwards to Tochineal 
Station and Lintmill. 

The topography is mainly smooth and gently sloping with steeper slopes 
occurring only along the eastern and south-eastern side of Sandend Bay. 
The altitude is less than 200 ft. 


Parent Material © 


The parent material of this association consists of pink to light reddish 
brown clay to heavy clay with a high silt content. The deposit is of lacustrine 
origin and overlies in places black Jurassic boulder clay of the first ice period, 
or water-sorted sands and gravels. It is commonly over 3 ft. thick and is 
probably greater than 5 ft. Read (1933, p. 203) refers to this clay as a member 
of the “‘ Coastal Deposits.” These water-sorted sands and silty clays, are 
thought to have been laid down in the interglacial period between the first 
and second ice periods. Various exposures of these deposits are known 
between Troup Head westwards to Portsoy but they are either overlain by 
later deposits or are of little importance as soil parent materials. 


Soils 4 

The dominant soil of this association is poorly drained; this occurs on 
gently sloping to level sites of which most of the area consists. On the more 
pronounced slopes there is a-slight improvement in the drainage, indicated by 
the morphological profile characters but the soils are still of the poorly 
drained rather than the imperfectly drained series. This is due to the heavy 
texture of the soils. The very poorly drained series occurs only in small 
depressions. Soils with semi-natural vegetation are absent. | 
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Series 
Poorly Drained (cultivated) 


The soil occurs on a gentle slope at an altitude of about 100 ft. 


Generalized Profile Description 
Horizon. Depth. 

Ss 0-9 in. Medium brown clay, nutty structure; a few small quartzite 
pebbles; earthworms frequent; grass roots abundant; sharp 
change into 

G. 9-24 in. Pinkish brown clay; pronounced prismatic structure with 
acute angles to prisms; interior of prism pinkish brown, 
faces of prisms grey coated with iron oxide mottling. Worm 
holes and roots tending to penetrate down cleavage planes; 
merging into 

G, 2440in.  Pinkish brown heavy clay; as above with bluish grey coating 
to prism faces; varying noticeable in interior of prisms at 
about 24 in.; sharp change into 

CG 41-48in. Bluish grey-brown silt loam; some brown mottling; 
occasional root channel and live root; laminated structure. 


A few quartzite and quartz-schist pebbles occur mainly in the surface layer; 
beneath this, small fragments of black-schist, mica-schist, chert and granite 
are observed. The gley layer down to the C-G horizon has a very uniform 
appearance. The profile is calcareous from below the surface layer downwards. 
In the Lintmill-Tochineal area beneath a depth of about 18 in. grey and blue- 
grey colours were conspicuous; and this is related to poorer drainage con- 
ditions. 

Very poorly drained soils only occur in small patches of depressed micro- 
relief. The following profile was collected on Broom Farm, at an altitude of 
150 ft. adjacent to the cliff top. 


Series 
Very Poorly Drained 
Horizon. Depth. 
S 0-9 in. Dark brown, drying grey, silt loam; cloddy structure; sharp 
change into 
Gs 9-18 in. Dark, blue-grey, heavy clay; strong prismatic structure; 
light grey coating on cleavage faces; occasional very thin 
bands of fine sand; merging into 
Gs; 18-34in. Dark blue-brown heavy clay; cloddy, breaking into 1-in. 
cubes; rusty spotting increasing to base of horizon; merging 
into 
34-38 in. Darker blue-brown clay; laminated structure; recognizable 
fragments of plant material (phragmites) increasing in 
quantity downwards; live fine roots to 38 in. 
38-48 in. Black clay, with high content of grass | and sedge plant 
remains; standing water. 

Although this soil is inextensive and of only local occurrence, it is of 
interest in that-it overlies a buried (interglacial?) soil. The content of organic 
matter progressively increases with depth and the pH decreases from 6-3 
at the surface to 3-47 in the buried soil horizon at the base. Pollen analysis 
of samples subsequently collected from a depth of 4 to 6 ft., indicate that the 
vegetation of the buried horizons is of a type similar to that occurring in-the 
pre-Boreal period. 
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Agriculture 

Although as the name would imply, this small association is almost entirely 
composed. of naturally poorly drained soil, it has become by centuries of 
drainage and improvements one of the first areas in Banffshire and indeed 
in the North-east. Situated in the Parish of Fordyce, the Statistical Survey of 
1845 records that on one farm alone, over 10,175 yards of open ditches and 
17,998 yards of drains were completed between 1837 and the date mentioned. 
This area might be suitable for mole draining, but the presence of stones 
might render this impracticable and the project would have to be investigated. 

Almost without exception, the farms are over 100 acres, several being 
over 200 acres. Some have been worked as single units since the days of the 
infield—-outfield system. The farm of Tochineal, for instance, is a very old 
one, as are Kilnhillock and Birkenbog. 

Over the whole association the land is very stiff with 30-40 per cent. clay 
in the plough layer, and 60 per cent. clay with 30 per cent. silt in the basal 
horizons. Perhaps the heaviest land in Banffshire is to be found on Tochineal. 
It is of the greatest importance that cultivations are carried out only when the 
land is in suitable condition. The natural fertility is high, the soil below the 
plough layer being 100 per cent. saturated and having a pH value over 7. 
Cash cropping and the fattening of beef cattle are the main lines although 
there is some dairying. There are few sheep. The rotation is again on the ~ 
North-east seven year basis, but is not strictly adhered to. Barley is frequently 
grown twice in a rotation as follows:—oats, barley, roots, barley, oats and 
three years grass. Turnips are popular in spite of the heavy land but silage 
is unknown on the farms covered by the Bogtown Association. Yields of 
crops are high, averaging 11 to 13 quarters for oats per acre, 8 to 9 quarters 
for barley and upwards of 30 tons for swedes. Good crops of fodder beet 
and sugar beet can be grown. Potatoes are only grown for farm consumption 
and are of poor quality. The grass is very good and persists well even in 
times of drought. Pastures in this area are regarded as “ fattening pasture.” 

Pigs and poultry are not of great importance in this area, but in recent years 
at least two farms have gone in for these sidelines on an intensive scale. 


FRASERBURGH ASSOCIATION 


Distribution 

This association covers about 600 acres extending east and west of White- 
hills for a distance of one mile, and inland from the coast for approximately 
4 to 4 mile. It occupies a level to gently sloping shelf below the 100 ft. contour, 
mainly at a height of 80 ft. 


Parent Material 
The parent material of this association is water-sorted sand with a little 
gravel, of the 100 ft. raised-beach and contains shell fragments. 


Soils 


The freely drained series covers most of the area. East of Whitehills the 
poorly drained series occurs; impedence of the drainage is caused by the 
presence of black clay underlying the sand. 
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Series 
Freely Drained (cultivated) 


The freely drained soils have dark brown, deep surface horizons of 14 to 
18 in. or more with a loamy sand texture and contain a noticeable amount of 
shell fragments. They have been intensively cultivated. The surface soil 
merges into a bright yellow B horizon of sand texture, and there is some 
mixing of surface soil material in this layer. The B horizon merges into paler 
coloured sand, somewhat more compact than the overlying horizons. 


Generalized Profile Description 
Horizon. Depth. 

S 0-18in. Dark brown loamy sand; soft weakly cloddy structure; well 
permeated by roots; shell fragments present throughout; 
merging into 

B. 18-30 in. Bright yellow to yellow-brown sand, with dark brown surface 
material irregularly intermixed; occasional shell fragment; 
soft and mellow, merging into 

Cc “40-36 in. Pale yellow sand with some gravel and rounded pebbles; 

. slightly compact; merging into 
36~48 in. Pale yellow sand as above, with single-grain structure. . 


Poorly Drained (cultivated) 


This soil has a greyish dark brown surface horizon of loamy sand texture, 
and about 12-14 in. in depth. It changes fairly sharply into grey sand with 
some iron: mottling and tongues of surface soil material penetrating; the 
structure is firm and weakly cloddy to a depth of about 3 ft. beneath which 
it merges into grey, wet, single-grain sand overlying clay at variable depths. 


Agriculture 

That part of this association adjacent to the village of Whitehills has been 
intensively cultivated; it is divided into long narrow strips of an acre or two 
‘which are individually owned. A market-garden type of agriculture is prac- 
‘tised, in which potatoes and vegetables for local needs are grown. Dairy 
farms utilize the remainder of this association. , 

Tt appears that shell sand and mussel shells have been heavily applied to 
most of this land. In one rectangular strip which was reputed to be unable 
to grow oats, manganese deficiency due to overliming was the cause. 

The comments on the agriculture of the Boyndie Association apply. 


STRICHEN ASSOCIATION 


Distribution é 

The Strichen Association is confined to the western half of Sheet 96 and 
‘the north-western quarter of Sheet 86. The southern and south-eastern 
‘boundary, excluding Fourman Hill, is formed by the River Deveron from the 
‘western margin of Sheet 86 to Marnoch. From Marnoch, the eastern 
‘boundary extends northwards to Aberchirder and from thence along the 
-western side of the Hill of Munderlea almost to the centre of the northern 
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PLATE IX 


Gently sloping to gently undulating topography of the poorly drained series of the Strichen 
Association. Durnhill Association in the background 


PLATE X 


The Deveron valley, west of Turriff; fluvio-glacial gravel terraces of the Corby Association 
on the left bank 


taco Sia 


PLATE XI 
A typical North-east of Scotland farm steading 


PLATE XII 


A basin peat moss, showing heather and cotton-grass vegetation. A‘ Slate Hill” of Foudland 
Association in the background, with serrations due to slate quarrying 


margin of Sheet 86 at Lower Witchyburn. From here the eastern boundary 
runs north to the western side of Boyne Bay. The Strichen Association 
occupies the major portion of the area, but is widely scattered, generally 
occurring on the lower slopes. The hilly and high ground, with the exception 
of the basic-igneous area of the Bin and Ordiquhill, consists of quartzite hills, 
of the Durnhill Association, viz., Garral, Lurg, Knock, Sillyearn, Meikle 
Balloch, Little Balloch, Summertown, The Bin of Cullen and others. A 
broad belt of the Tarves Association extends from Portsoy in the north in 
a broad valley passing the eastern side of Sillyearn and Knock Hills down to 
Strath Isla, and several lesser areas of the Boyndie, Corby, Bogtown and 
Hatton Associations are also contained in this region. 

The association has been mapped in five areas, each one of which is 
described under a separate heading. 

Area I occurs south-east and south of the Balloch and extends to just 
beyond the River Deveron, encompassing the Ardonald district. Much of 
this area is high-lying, between 500 and 950 ft. South-east of the Balloch, 
the topography is moderately rolling; south of it is a gently undulating 
plateau, which becomes strongly rolling to hilly adjacent to the Deveron 
valley. The plateau lying between the Den of Pitlurg and the Deveron valley 
presents an exposure of some 3 miles north and south by 2 miles east and 
west from which rise a few small hills. ; 

Area II occurs on the west side of the Balloch. It continues north from 
Strath. Isla and is bounded on the north by Lurg Hill occupying the broad 
valley between the Sillyearn and Knock Hills on the east and the high ground 
of the Garral and Black Hills on the west. It lies mainly between 300 and 
600 ft. and has a smooth, gently undulating topography. The natural drainage 
is poor, and it has the reputation of being a cold and late district. Practically 
“the whole area is arable (Plate IX). 

Area IIT lies to the north and south-west of Absa ens is on the 
eastern boundary, and extends to the southern slopes of Fourman Hill on the 
south, with the northern margin of Sheet 86 forming the northern boundary. 
The western boundary: runs from Auchanland at the top of Sheet 86 and 
passes the eastern slopes of Culvie Hill, through Craigbourach Moss, along 
the western slopes of Meikle Brown Hill and Gallow Hill and crosses the 
Deveron to the western side of Fourman Hill. West and south of Marnoch 
the topography is moderately rolling to hilly, exhibiting the extreme range in 
altitude of 250 to 1,100 ft. from the Deveron valley to the summit of Fourman 
Hill. Above the foot slopes on Fourman and Gallow Hills the slopes on 
the river side are very steep. All the land north of Marnoch has a moderately 
rolling topography which flattens in the vicinity of Reidside Moss, Fisherman’s 
Moss and Auchintoul Moss, into a series of saucer-like depressions, alter- 
nating with gently undulating topography. The altitude of this area is 
300-600 ft. 

Area IV is a northern extension on Sheet 96 of Area JII. It lies mainly to 
the north of the Hill of Rothin with Tillynaught junction fairly centrally 
placed. It has an altitudinal range of 250-350 ft. The topography is gently 
to moderately rolling. 

_ Area V comprises the scattered parts of this association on Sheet 96, lying 

mainly to the west of Durnhill and the Hills of Summertown and Inver- 

kindling. The Deskford Valley runs through the central part. The altitude 

varies from approximately 150-800 ft. and the topography is gently sloping 
> to gently rolling. 
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Parent Material 


The parent material of this association is till derived from the rocks of the 
Keith Division of the Highland Schists. For a full appreciation of this 
formation, it is necessary.to turn to the Geological Memoir of Sheets 86 
and 96 where the rocks have been comprehensively described by Read (1923), 
who states “‘ Originally deposited as sands, clays, limestones, etc., they have 
been subject to metamorphic processes, resulting in mineralogical and 
textural reconstruction . . . having undergone a close packed folding, so that 
they now appear as slates, phyllites, schists, gneisses, quartzites, granulites 
and marbles.” The quartzites have been separated for soil classification 
purposes as forming the parent material of the Durnhill Association, and the 
gneisses give rise to the Countesswells Association. Each of the various 
groups of rocks of the Keith Division of the Highland Schists has a 
variable succession of strata measured in thickness of yards and inches 
(Plate XXIV). 

The rock types predominating in the till forming the parent material of © 
the soils of the Strichen Association are schists, mainly fine grained quartz- 
mica-schist (both muscovite and biotite), garnetiferous-mica-schist, actinolite- 
schist, black-schist, graphite-schist, staurolite-schist, phyllite and calcareous- 

’ biotite-flags; limestone bands and transitions between these types also occur. 
No notable concentration in the till of any one type has been observed, 
except in local areas too small to be separated. Reference will be made later 
to the till of Area II which is heavier than usual for this association ‘and is 
influenced by limestone. 

On well drained sites, the till i is of a pale greyish yellow colour and has a 
textural variation from Joamy fine sand to loam. Fine sandy loam to sandy 
loam tends to be the predominating texture, but clay-loam is common in: 
Area II. The light textured parent material is usually associated with thin 
till (2-4 ft.) and occurs on hill features. On the lower slopes, as for example 
along the Deskford Valley, the till is generally fine sandy loam and is 5-10 ft. 
deep. There is a marked tendency in this association for soil textures to 
lighten with depth, as illustrated by the following two profiles from Blairmore 
—in the Ardonald District (Area J). 


Freely drained Poorly drained 
Depth Silt Clay Depth Silt Clay 

: in, % % in. % % 
0-9 21:3 21:2 0-7 19-2 19-6 

12-15 36-4 12-6 - 8-10 20-9 21:6 
17-20 19-3 10-5 12-16 14-9 12-5 
25-30 8-4 15-3 22-26 17-1 17:3 
39-44 43 9-5 38-44 12:2 13-6 


The basal layers of both these profiles are of till and not shattered rock. 
The till is usually noticeably micaceous, and, particularly in the poorly 
drained position, the schist fragments are sufficiently soft to be rubbed out 
between the fingers; there is always a percentage of quartzite stones present. 
Stoniness sufficient to interfere with cultivation is uncommon and the stones 
are generally small—1—4 in. Stone fences between fields only occur where 
stones have been quarried for the purpose. 

In Area I, quartzose flags, phyllites, quartz-schists, and occasional black- 
schists were commonly seen in the till. Disused limestone quarries can be 
seen in the Burn of Ardonald. Another quarry at Auchcairn exposes ~ 
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crystalline limestone and black-schist, while several small quarries in similar 
material occur near Redfold. The limestone stratum can be traced from 
Auchairn, Blackhillock, Ardonald Limestone Quarries, Redford, Glenshee 
to Piketillum in a semi-circular outcrop, but it has a negligible influence on 
the soil parent materials. , 

The till of Area I is derived from mica-schist, staurolite-schist, black-schist, 
phyllite and quartzite. Limestone strata and associated calcareous shales 
underlie parts of the area and have, at least locally, influenced the till. The 
texture of the till is heavier than is found elsewhere in this association and 
is commonly loam to clay-loam, i.e. the clay content varies between 20 and 
30 per cent. clay. Substrata have been found with clay contents up to 42 per 
cent.; this is confined to a particular layer or horizon and does not occur in the 
profile as a whole. The influence of the limestone is possibly strong in certain 
fields but not over the entire area. 

North of Strath Isla, the limestone occurs in two narrow belts with a 
NNE.-SSW. strike; one on the eastern side runs from the Mains of Edingight 
to the Isla. The crystalline limestone can be seen in Lime Burn, south of the 
Mains of Edingight, and a number of disused limestone quarries are situated 
along Bracobrae on the lower western slopes of Sillyearn Hill. The western 
band of limestone runs in a line through Goukstone, Balnamoon, Paithnick, 
Berryleys, and on to Keith. 

West of the Balloch, in the vicinity of Backmuir and Mains of Auchoy- 
nanie, black-schist, grey silvery phyllites, mica-schist, quartzite and limestone 
occur in the till with the black-schist present in quantity. 

The cause of the poor drainage is essentially the heavy texture of the till, 
which is due in large measure to its derivation from rocks originally of a 
shaly nature. The till is deep (5-10 ft.) over most of the smooth low-angled 
slopes, a further indication of mechanical comminution by glacial grinding. 
Under the conditions of poor drainage, the small schistose chips in the till 
appear to weather very easily and can be rubbed out with the fingers. 

Area II of the Strichen Association is texturally different from the other 
areas listed; it has been mapped as Strichen from the macroscopic evidence 
of the stone content. While the presence of underlying limestone and cal- 
careous-shale strata was known, these rock constituents are not (visibly) 
‘ apparent in the till. Chemical evidence from soil profiles subsequently 
described, indicates the influence of calcareous materials, and with more 
detailed investigation the area might be considered as a separate associa- 
tion. 

The till of Areas III and IV is mainly derived from rocks of the Whitehills 
and the Boyndie Bay Groups of the Highland Schists, and contains mica- 
schist, quartz-schist, flags, phyllite, andalusite-schist and pebbly grit. 
Biotite-gneiss of the Cowhythe Group of Highland Schist rocks also influences 
the till locally. 

Over the hill areas, the till tends to be thin (less than 4 ft.), but in the 
flatter country to the north-west of Aberchirder, it is considerably thicker: 
The till over the hill area, in which Fourman Hill is conspicuous, is a pale: 
yellow, fine sandy loam, generally free from boulders, and has a moderate. 
stone content of fine grained mica-schist and andalusite-schist. At a number 
of places, the quartz-schist influence is strong. Andalusite-schist is common 
in the till over the western side of Fourman Hill and also north of the Deveron 
on the slopes south of Mayen Wood and on the hills north of this. Quartz- 
grit is conspicuous on the south-east slope of Fourman Hill about Chapelpark. 
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Over Catstone Hill, biotite-gneiss boulders are prevalent on the surface, but 
the till is a pale yellow, fine sandy loam on the freely drained sites. 

In the flattish basin areas north of Aberchirder, the till under poorly 
drained conditions is a dull grey colour and is heavier than the well drained 
sites, with a texture approaching sandy clay-loam; it tends to have a coarse 
sandy or gritty feel, and has a cloddy structure. Fine grained grits, and 
quartz-schists predominate over mica-schists and phyllites in this locality. 
On the low hills rising from the flat basin freely drained soils occur. The till 
has a greyish yellow appearance and a sandy loam texture, and the con- 
stituents are mainly the grit rock as in the poorly drained areas.. Exposures 
of the solid rock on the Hill of Ord showed fine grained grits and mica-schist; 
on Millbethill quartz-schist and phyllite; at Craigiebrae, $ mile north-west of 
Aberchirder, pebbly grits and grey mica-schists; at Chabhill Wood, im- 
-mediately south-west of Aberchirder, pebbly-grits, garnetiferous-schists and 
grey mica-schists. In this area (i.e. all north of Aberchirder), the till has a 
high content of free quartz particles, which imparts a greyish cast to the 
colour, and gives a coarser feel to the soils. 

The till of that part of Area V lying to the south-west of Sandend Bay on 
Sheet 96 is mainly derived from the Findlater Flag rocks. Read describes 
these as ‘‘ grey in colour and quartzose; they are separated into flags, usually 
an inch or so in thickness by the development of mica upon plane surfaces.” 
Mica-schist and quartzite occur less plentifully in the till which is pale yellow 
in colour and has a loamy sand to sandy loam texture. The stone content 
consists of a moderate amount of 1 to 4 in. rock fragments. Stoniness in- 
creases as the till becomes thinner on the upper slopes. Seldom, however, is 
the till thicker than 5 ft. in this area. Free drainage is usual on this parent 
material. - 

In the coastal areas of the Strichen Association lying to the west of Cullen 
(vicinity of Bruntown); about Cullen; and east of Cullen (vicinity of Bran- 
kanenthum), the till has a higher than normal content of quartzite stones; 
the finer fractions however are derived from flags and mica-schists, and the 
areas have therefore been classified as the Strichen Association rather than | 
Durnhill. . 

~ South of Fordyce and extending down the east side of the Hill of Summer- 
town and Hill of Inverkindling and also on the west side of these hills, the - 
till is influenced by the Sandend Group of the Highland Schists which includes 
black-schists, limestone, phyllites, mica-schists and actinolite-schists. These 
rocks occur in the till together with the grey flaggy rocks and mica-schists of 
the Findlater Group. The areas are characterized by poor drainage and in 
places have loam or clay-loam textures, e.g. the slopes on the east side of the 
Burn of Fordyce, and on the lower slopes south and east of Kirktown of 
Deskford. In the area on the west side of the Hill of Summertown, about 
Greenhill plantation and south of it about Greenhill Farm, the underlying 
solid rock is Old Red Sandstone conglomerate. It is, however, overlain by 
chistose till of the Strichen Association; in which quartzite cobbles are in 
«places plentiful, as in the vicinity of the farms of Ordens, Oathilloch and 
Meikle Knowes. 


Soils 


- A full range of drainage series occurs in this association, but the distribution 
of these (related to topography) is such that, either freely drained or poorly 
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drained predominate over large stretches in any one particular area. In the 
hill portion of Area JI1I—south-west of Aberchirder, and in parts of Area V, 
the freely drained series occur on moderate to steep slopes. They have sandy 
loam surface textures where cultivated, on fine sandy loam basal horizons. 
The uncultivated soils are podzols with 2 to 4 in. bleached A, horizons and 
iron pan only incipiently developed. Poorly drained soils are predominant 
in Areas I, II and IV and in the northern part of Area III. The poorly drained 
series is usually found on very gently sloping to flattish sites and in Area II 
and part of Area V is found to have heavier than normal textures with loam 
surface soils and clay-loam sub-surface horizons. 

The series, both freely drained and poorly drained, with the lighter textures 
(sandy loam) have a notable amount of quartzose sand, which imparts a 
somewhat rougher feel by comparison with the soils of the Foudland 
Association with which the Strichen Association has much in common. The. 
non-arable areas of this association have, for the most part, been planted at 
one time or other with conifers. Some moorland occurs viz., on Sheil Muir 
and Hill of Clashmadin, both 2 miles south-west of Deskford, but it is fairly 
heavily grazed, and the surface horizons have been disturbed. 


Series 
Freely Drained (uncultivated) _ 


A soil from the moorland near Rosebank Farm, Shiel Muir, under a 
dominantly Calluna vegetation, with some Nardus and gorse, at an altitude 
of 650 ft. has been described as follows:— . 


Horizon. Depth. ; 
A 0-3 in. Black mor humus; fibrous and rooty; indefinite change into 


A:-A, 3-9in. Dark grey, with black mixed mineral and organic matter in 
upper part; sandy loam below; some bleached quartzite 
stones; sharp change into 


By 9in. 4 in. irregular iron pan; slight humus concentration above 
pan. ; 
B, 9-14 in. Yellow-brown, fine sandy loam; dark brown humus and 


iron staining; sharp change into 


B, 14-21 in. Pale yellowish brown, loamy fine sand; stones frequent, 
mainly angular schists, but some rounded quartzites; 
indurated, 


C,* 21-30in. Yellowish .brown, loamy fine sand till; no structure; 
moderate stone content merging into 


Ce 30-42 in. Till as above; more and larger stones. 


There is normally a sharp break between the surface and A, horizons, but 
the above soil has been tramped by cattle and sheep, and the surface horizon 
pushed into the A,. The soils can be readily ploughed, and with cultivation 
would assume the character of the following freely drained profile. 


Freel ly Drained (cultivated) 


The soil is from the Mains of Blairmore, south of the Hill of Jamestown 
(Ardonald district, Area I). Vegetation, poor third-year grass, mainly weeds 
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with a little crested dogstail and occasional cocksfoot and white clover, 
sorrel, mouse-ear chickweed and nettles; moderate slope; altitude 750 ft.. 


Horizon. Depth. 


NS) 0-12 in. Medium brown loam; moderate stone content of mica-schists 
and flags, mostly <4-in. size ; crumb structure; roots and 
7 worms; merging into 


B, 12-154in. Brownish yellow, fine sandy loam, soft and mellow surface 
horizon material penetrating down numerous worm holes; 
moderate stone content; sharp change into 

B, 153-22in. Pale yellow, fine sandy loam with high content of stone and 
gravel-sized schists; indurated; sharp change into 

Cc 22-48 in. Light brown with slight pinkish cast, stony, gritty, loamy 
sand till; highly micaceous; stones mainly phyllites and 

«flags; moderately compact; no change with depth. 


In this profile, the surface horizon is possibly deeper than average and the 
B, horizon rather shallower; the surface has probably been deepened by in- 
corporating part of the B,. The texture varies from 21 per cent. silt and 21 
per cent. clay in the surface horizon to 4 per cent. silt and 9 per cent. clay in 
the parent material. The change is gradual, and the tendency to become 
lighter with depth is characteristic. 


Poorly Drained (cultivated) 


The following description is of a poorly drained soil from Mains of Blair- . 
more in the same field as the freely drained soil previously described, situated 
on the foot-slope, the only change in vegetation being an increase in 
buttercups. 


Horizon. Depth. 
Ss 0-8 in. Greyish brown fine sandy loam; soft, cloddy, breaking into 
. large crumb structure; moderate stone content of flags, mica- 
shist, phyllite and occasional quartzite; worms plentiful; 
sharp change into 
G, 8-10 in. Yellowish grey-brown fine sandy loam; soft cloddy structure; 
slightly more compact than surface layer; moderate stone 
content; roots and worms plentiful; sharp change into 
G, 10-12in. Grey with orange-brown staining; fine sandy loam, more 
compact; stonier with many decomposing schists, flags, 
phyllites, some rubbing out with yellow-orange colour; soft 
cloddy structure; merging into 
G, 12-18in. Strongly mottled, yellowish grey and grey with yellow-orange 
staining; stony, fine sandy loam; more compact than above; 
roots penetrate; occasional worm; merging into 
G. 18-30in. Mottled, grey and orange-brown, with grey predominating; 
stony, fine sandy loam;.structure as above. 
C-G 3048in. As above, mottled grey and orange-brown; texture gradually 
lightening to stony loamy fine sand. 


In this soil, there is no development of the prismatic structure commonly 
observed in poorly drained profiles; this seems to be due to the comparatively 
light texture. The texture is, however, somewhat heavier in the poorly drained 
than in the freely drained profile. 
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Poorly Drained (cultivated)—Heavy Texture 


Reference has been made to the heavy textured, poorly drained soils of 
rea II, and small spreads of the soil in Area V. The following soil from 
Jamestown Farm (1 mile west of the northern end of Sillyearn Hill) from a 
second year grass field, of good cocksfoot, rye grass, red and white clover, at 


an altitude of approximately 500 ft. has a description as follows :— 


Horizon. Depth. 

S 0-8 in. Grey-brown drying grey, heavy loam; cloddy structure, fine 
roots. plentiful; moderate stone content, mainly of resistant 
quartzite; sharp change into 

G2 8-48 in. | Grey-brown fine sandy clay-loam, texture decreasing slightly 

with depth; prismatic structure to about 20 in.; grey-coated 
shiny faces to structural units; prominent old root channels 
with iron tubes surrounding penetrating vertically through 
structural units; live roots to 36 in. ; amorphous and cheesy 
consistency; sharp change into 

C-G 48-54in. Grey with dull blue-green cast, sandy loam; amorphous; 

. dead roots at 48 in. 
_ The schist stones throughout show signs of decomposition, many can be 
rubbed out between the fingers. When slicked with the spade, some show 
a yellow-orange stain; some blue-black, some pale grey; quartzite decomposes 
into white sand. : 

The above soil has a pH of 5-65 in the surface, approaches neutrality at 
44 in., and is alkaline, pH 8-13 at 50 in. The presence of the iron-tubes 
surrounding the old roots is more usual in the very poorly drained series. 
From their presence, in the above soil profile, it is inferred that drainage has 
been improved by tile drainage. The former presence of limestone is indicated 
by the pH value of the basal layer; it was probably present in the till of the 
G horizon, but has completely weathered out. The poor drainage may be 
due in part to the decomposition of the limestone, calc-schist and other 
shaly rocks. 

Very Poorly Drained (cultivated) 


This soil occurs in low position areas and is seasonally waterlogged. Many 
such cultivated soils formerly carried peat which has been removed. The 
surface horizon is the product of mixing by ploughing of the peaty remnants 
and a part of the mineral sub-surface layer. 

The following soil from Rosebank Farm, Shiel Muir, was from an area 
bordering a peat-filled depression. The vegetation is old grass with 
Alopecurus, Juncus and Ranunculus. 


Horizon. Depth. 
Ss 0-8 in. Dark brown to black peaty loamy sand. 
Ao 8-12 in. Black peat, well decomposed; roughly stratified; many fine 
roots; sharp change into 
G, 12-15in. Grey-brown, organic stained loamy fine sand; subangular 
: quartzite and mica-schist stones frequent; moderately com- 
pact; merging into 
G, 15-25in. Light brownish grey, becoming blue-grey towards base; 
stony, loamy fine sand till; stones as above, partially rotted; 
slight iron staining; massive structure; increased compaction: 
roots penetrate; merging into 
CG 25-40in. Light grey, stony loamy fine sand till; stones sub-angular 
quartzite and mica-schist, 2-5 in. diameter; compact; roots 
penetrate to 36 in. 


TT 


Typical of the very poorly drained series is the organic stained layer 
under the peaty surface (12-15 in.). Beneath this, there is only slight 
orange-red iron mottling due to the waterlogged anaerobic reducing 
conditions. 


Agriculture 


The soils of this association form the major part of Central Banffshire. 
They occur chiefly in two series, firstly where drainage is poor and secondly: 
where it is free. These two series support farms of similar size and general 
layout, but are really quite different in appearance. The farms on the poorly 
drained series become very grey and bare in the winter. The land becomes 
-wet and puddles, water is frequently lying in the fields, crops are always 
later, trees are relatively scarce and the large tufts of cocksfoot and other 
rougher grasses growing by the roadside and in the fields themselves seem 
to create an impression peculiar to this series. Nevertheless, the poorly 
drained series gives rise to a large area of farm land which although in appear- 
ance rather poor is highly productive (Plate IX). 

The parish of Grange is almost entirely located on an area of this series of 
Strichen association soils. The farms are on the average smaller than those 
common in north-east Scotland but subject to wide variation. The type of 
farming keeps a fairly strict adherence to the six or seven course rotation 
namely, oats, turnips, oats or barley and three years at pasture. Oats is by 
far the most important cereal grown. Barley is grown sometimes in “‘ clean 
land ’”’ along with the grass seeds, but yields cannot compare with those in 
more favourable localities. Average yields of crops run from 5 to 8 quarters 
of oats per acre and 5 to 6 quarters of barley. The standard of husbandry is 
of necessity good. Drainage is the first essential and few farmers do not 
require to spend some time at this work every year. The soil tends to dry out 
slowly in the spring and as it is frequently fairly heavy, considerable care has 
to be taken over cultivations. Couch grass encroaches rapidly if not kept 
under control and thorough cleaning operations have to be carried out when 
the land is being prepared for turnips. Lime is essential for good fertility and 
large quantities are used annually. By these means and by the use of fertilizers 
and improved cereal varieties, farmers in Grange and elsewhere where these 
soils occur have succeeded in defeating the natural inhospitality of the land, 
and making good productive farms. 

The livestock is balanced between sheep and cattle. The breeding as welt 
as the feeding of beef cattle is practised, most farmers having from five to ten 
breeding cows per 50 acres from which they rear eight to fifteen calves - 
annually. These calves may be sold at 18 months old on the smaller farms 
but in many cases may be kept until fat at 24 to 3 years old. Most farmers 
also keep a few sheep of the Cheviot or grey-faced type. Ewes are mated to 
a Suffolk or Border Leicester but there is no really uniform characteristic of 
the sheep industry. Dairying is not common but poultry and, more recently, 
_pigs play an important part in the farming economy. 

As may be expected, silage is finding considerable favour with the farmers. 
-Carting and storing of turnips during the winter is laborious and unpleasant 
work and is persuading many PEOple’ of the advantages in having a pit of 
silage handy to the steading. 

Turning to the freely drained series of Strichen soils, we e might study the 
parishes of Deskford and Cullen where these soils are much in evidence. 
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Here the farms are slightly bigger than in the former series. Trees are more 
common and the land has a pleasanter appearance. The question of the 
altitude has an important influence on these soils and this is most noticeable 
as one travels from the Coast where there are such very fine farnmis as 
Brankanenthum, Cullen Home Farm and Clune, up to the more marginal 
holdings round the Hill of Maud. This is further borne out in the other area 
of Strichen soils which is to be found in a broad, but broken band running 
north to south—east of the Keith-Portsoy road. Much of it is marginal but 
lower down it merges into excellent farming land. In general, however, the 
land is drier, more fertile and, apart from steep slopes which are fairly 
common, does not present much difficulty in cultivation. 

The style of farming on the freely drained series also adheres fairly rigidly 
to the north-east Scotland seven course rotation. Turnips are much in favour 
and a complete “ shift’ is nearly always grown. Barley is also grown on 
every farm, but not generally more than once in the rotation. Yields vary from 
7 to 12 quarters for.oats and 6 to 8 quarters for barley. 

The following table brings out some of the salient differences between farms 
on the different series. 


Farm A Farm B 
(Freely drained series) (Poorly drained series) 
125 acres 129 acres 
Oats~ ‘ 2 a , 30 acres. 36 acres 
Barley : et Ae x : 24 ~~ 12° ,, 
Turnips . : 3 F : 14s, 16 ,, 
Potatoes. - : AL, i ee 
Breeding cows and heifers . 4 1S. 
Store cattle, over two years old. 23 5 
Store cattle, under two years old . 18 : 16 
Calves : : : 2 ‘ 4 20 
Breeding ewes. : ‘ FE Nil 26. 
Feeding sheep. ; es te 80 (in winter) 
Poultry P , : . 4 250 400 
Pigs . : : F ae 4 18 


The cropping figures and stock numbers on these two farms illustrate the 
tendency towards cash cropping combined with the producing of fat cattle 
on the freely drained series. On the more poorly drained farms the emphasis 
is placed on breeding and rearing. Pigs and poultry are also more common 
sidelines on farms in the poorly drained series. However, altitude and 
distance from the coast play an important part as well as the drainage factor. 
For instance, there is an area of Strichen Association soil in the parish of 
Ordiquhill lying on high ground east of Glenbarry which is mapped as the 
freely drained series. Here the soil and the farms are much poorer than many 
of the farms in Grange found on the poorly drained series. 


FOUDLAND ASSOCIATION 
Distribution 


The Foudland Association occupies by far the most extensive area in 
Sheets 86 and 96, occupying about half of Sheet.86 and one quarter of Sheet 
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96. On Sheet 86 its western boundary follows an approximate line drawn 
north and south through the Hill of Munderlea near the northern margin of 
the sheet through Aberchirder, Marnoch and down to Newtongarry Hill 
1 mile west of Drumblade. From here it makes'a western crescentric curve 
skirting Huntly to the northern slopes of Clashmach Hill, and from the 
western end of the Clashmach it traverses south by west along Muckle Long 
Hill to the western side of the sheet—south of Brown Hill of Glass. The 
southern boundary runs from Boganclogh, Cransmill, to Tap 0’ Noth and 
continues on the lower slopes of the Hill of Noth to skirt the Bogie Valley 
to Gartly. On the east side of the Bogie, it passes the southern flanks of 
Knockandy Hill and Red Hill to the Lenchie and continues eastwards along 
the southern slopes of the Hill of Skares at Colpy to Kirkton of Culsalmond. 
It continues eastward along the line of the Colpy—-Wartle Road to the north 
side of Wartle Moss at Folla Rule and on to the Cross of Jackson. From here 
the line runs south-east via Easterton and Westerton of Fyvie-Bethelnie to 
the eastern edge of the sheet, north of the Meldrum House estate. 

All the north-eastern part of Sheet 86 is occupied by the association with 
the major exception of about 50 square miles of till derived from Old Red 
Sandstone of the Gamrie—Turriff outlier, which gives rise to the Ordley, 
Cuminestown and Hatton Associations. 

The latter area is contained on its western side by a line from the north side 
of Sheet 86 at the Mains of Balmaud to Craigston Castle—Plaidy—Turriff 
Balquholly, to a point 1 mile south-by-west of Kirkton of Auchterless. The 
southern boundary runs approximately from Auchterless south-east to 
Fyvie. The eastern limit runs approximately north, north-east to Cumines- 
town and cuts the eastern edge of the sheet at a point one-third of a mile east 
of New Byth. 

Two further small areas must be taken out—about 1 square mile of the 
Durnhill Gravel Association at Windyhills of Fyvie and an area of 3 square 
miles of the Durnhill Association in the locality of the Waggle Hills south of 
Cuminestown.’ 

The topography is generally gently to moderately rolling (Plates III and 
VID), but strongly rolling to hilly occurs in the Slate Hills area, mainly along 
the southern and south-western parts of the association (Plate I). In the 
main the slopes are well suited for agricultural use. Generally they are 
smooth and unbroken by steep ridges or deep depressions, offering little 
difficulty to cultivation and permitting the maximum retention of soil moisture, 
without excess accumulation or serious loss by run-off. 7 


Parent Material 

The parent material is till derived mainly from argillaceous-schist (slaty) 
rocks of the Highland Schist formation. Throughout this association there 
is much less variation in the rock constituents composing the till than is the 
case with the comparable Strichen Association. 

The variations in the solid formations underlying the Foudland Association 
are essentially in the degree of metamorphism of a remarkably uniform 
mudstone (that is disregarding occasional pebbly-grit bands). The major 
part of the area is underlain by the Macduff slates; to the west of the slates 
and extending over the hill ground south-west of Huntly, there is a relatively 
small area of the Boyndie Bay group of andalusite-schists; to the south of 
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the Ythan at Fyvie and northwards from the acute bend of the river, east of 
Fyvie, andalusite-schists of the Fyvie schists; and on the south, hornfels 
rocks of the contact aureole fringing the basic-igneous masses of Insch and 
Boganclogh. The similarities of Macduff slate and Boyndie Bay group 
andalusite-schist as constituents of soil parent material are illustrated by their 
chemical analyses given in the Geological Survey Memoir 86 and 96 and 
quoted on p. 143 of the appendix. 

The depth of the till overlying these formations on sloping sites is not often 
greater than 4 ft.; it is generally thinner over hill top areas, which often 
correspond to the “ drift free ’ areas as shown on the Geological Survey maps. 

Rock fragments in the till are seldom longer than 6 in. and with the excep- 
tion of hornfels and grit, are all flat. The occasional stone walls dividing 
fields, are built of quarried stone, nowhere does one find sufficient numbers of 
large field stones for this purpose. 

Where the till is thin, as over the hill top areas, the soils are stony and low 
in fine material, with a texture of stony, loamy fine sand (less than 15 per 
cent. silt plus clay). On the freely drained slopes, which make up the bulk of 
the association, the soils are fine sandy loams (less than 20 per cent. clay). 
Under conditions of poor drainage the textures are heavier, varying from 
loams to clay-loams (20-30 per cent. clay). The silt fraction almost always 
exceeds that of the clay and the coarse sand fraction is low, thus giving a very 
smooth feel to the soils. 

The stratigraphical configuration of the steeply dipping and shattered 
nature of the underlying rock is of considerable importance from the soil 
standpoint since it facilitates freedom of drainage (Plate XXIII). and the 
tapid folding of the beds into colossal convolutions is responsible for the 
rolling and sometimes strongly rolling to hilly nature of the topography. 
Ninety per cent. of the Foudland Association consists of naturally freely 
drained soils. 

The quartz-pebbly-grit bands have influenced the till in the following 
areas but insufficiently to class them as different associations :— 


From Bainshole in the Glens of Foudland to Bush, affecting part of 
the farms of Rashieslack and Lambhill. 


Hill of Crannabog . , 1 m. S.E. of Rothienorman. 
Hill of Burns . . ’ . Im.S.E. of Rothienorman. 
Hill of Cloverycrook : . 2m.S8. of Fyvie. 
Core Hill ; ; : . 2m.S.E. of Rothienorman. 
Hill of Petty . : 2 . 2m.S8.W. of Fyvie. 
Hill of Drumsinnie . : . $m.S. of Badenscoth. 
North of Ladybog . : . 1m.N.W. of Fisherford. 
Hill of Comisty ; 5 . 1Im.N.E. of Drumblade. 
Hill of Gourdas ; . Im.N. of Tifty. 
Auldtown Hill . 44 m. W. of Turriff. 
Kye Hill through Bailliesward to : 

Muckle Long Hill ; 3 m. S.W. of Huntly. 


. Slouch Hill and Clashneen Hill 53 m. SSW. of Huntly. 


The above locations are all sited on freely drained positions but at Tulloch 
School, 3 miles north of Old Meldrum the till is influenced by grit rock in 
areas of poor drainage. 
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About the Cross of Jackston, west to Folla Rule and along the foot of the 
slope by Easterton and Westerton of Fyvie a high content of silvery phyllite 
was seen in the till. Rocks in this vicinity are referred to by the Geological 
Survey as contact altered argillaceous rocks, probably members of the Fyvie 
schists. 

To the north and north-east of Fyvie there is an appreciable content of 
Olid Red Sandstone pebbles in the till. This is due to the close proximity of 
the conglomerate of the Old Red Sandstone formation east of the Ythan. 
The presence of pebbles in the till continues east, past Woodhead of Fyvie, 
-but in this locality the pebbles have come from the Pliocene quartz sravels 
to the north. 

South of the Ythan i in the south-east corner of Sheet 86 there is an area of 
gently rolling topography extending from the Den of Crichie on the west to 
Barthol Chapel on the south and northwards to the Ythan. The till here is 
derived from andalusite-schist, is not particularly heavy textured but con- 
siderable stretches of poor drainage are found—including the mosses of 
Minnonie, Cairns and Leet moss. It is possible that the underlying strata here 
is offering more than usual impedence to the downward movement of water. 

Along the southern fringe of this association the underlying sedimentary: 
rock has been altered by contact with the plutonic basic-igneous rocks of the 
Insch and Boganclogh masses. While the effect of the contact aureole 
extends for a mile, and in some places two miles, inwards from the igneous 
contact, the effect on the soils is appreciable for only a distance of one-half 
to three-quarters of a mile. The rocks of the contact zone are baked into 
hornfels—bluish massive rocks with spots of secondary minerals. In the 
soils the effect is to produce very stony profiles in which rectangular fragments 
of hornfels of 2 to 4 in. across are common. The extreme development of 
the stony phase can be seen along the southern slopes from west to east—on 
Cloichedubh Hill and Tap o’ Noth west of the Bogie; all along the “ slate 
hills’; around Jimpack, 1 mile east of Kirkton of Culsalmond; on the Hill 
of Rothmaise and particularly on the thinner arable ground on the hill slopes 
above Mains of Rothmaise and Tocherford. 


Soils 

The dominant series of the arable land in the Foudland Association is the 
freely drained soil with 7-12 in. surface horizon. This soil has been derived 
from a podzol with or without iron pan and supports a Calluna dry heath 
vegetation, such as is described below. The semi-natural type is found 
widely distributed over the sloping heather-covered ‘ground of the Slate Hills, 
and over the hills which lie to the south-west of: Huntly and extend to the 
south-west corner of Sheet 86. 


. Series 
Freely Drained (uncultivated) 


Generalized Profile Description 


Horizon. Depth. 
L - O2in. Dark brown undecomposed litter. 
F 2-6 in. Very dark brown, well to partially decomposed mor humus 
litter, felty and fibrous; sharp change into 
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Az 6-10 in. Brownish grey loamy sand, indefinite loose cloddy structure, 
- gome dark brown organic staining; sharp change into 
in. Thin, G in.) wavy, hard iron pan. 
in. Orange-brown fine sandy loam, firm but mellow; sharp 
change into 

B; 18-24 in. Yellowish grey, leary sand with many slate chips; very 
compact; merging into 

Cc 24-48 +- in. Greyish yellow, stony loam sand till; slate fragments tending 
to horizontal arrangement. 


With cultivation, the organic layers, together with the A, horizon-and the 
iron-pan are mixed to give a grey-brown surface horizon. This has a smooth 
feel, due to the absence of grit and coarse sand fractions and is a fine sandy 
loam, higher in silt than clay. The shallow arable soils associated with the 
hilltop position, tend to have a darker grey-brown surface, which has a higher 
content of organic matter than the intermediate and deep soils. This is 
possibly due to their being brought into cultivation at a later date than the 
deeper soils and retaining relics of the dark mor humus. Frequently, the 
shallow soils have a rougher feel from the presence of coarse quartz grit 
which, as has been stated, is found on the summits of certain hills. 

In the uncultivated areas, the iron pan is not invariably present; it tends to 
be more common on the wetter north-facing slopes, under a Calluna moist 
heath type of vegetation. The depth of mor humus increases with the in- 
creasing altitude and change in climate. The humus layers have frequently 
been modified by heather burning. In some areas, such as the Hill of Noth 
and the Hill of Kirkney, erosion following heather burning has completely 
removed the mor humus layer so that a,stony A, horizon now forms the 
surface soil. The stony surface is not necessarily indicative of a skeletal soil, 
since till can be found on digging. 


Series 
Poorly Drained (uncultivated) 


The poorly drained gley series can be seen in the semi-natural state in the 
Glen of Noth, under a Deschampsia caespitosa grass meadow to grassy 
heath type of vegetation. 


Generalized Profile Description’ 


‘Horizon. Depth. 

A 0-5 in. Brownish grey fine sandy loam, moderate to high stone 
content of slate fragments, loosely cloddy to crumb structure; 
sharp change into 

G, 5-10 in. Grey fine sandy loam, a few reddish orange mottles towards 

~ base; compact cloddy structure; merging into 

“G, (10-30in. Pale yellowish to greenish grey, fine sandy loam with slight 
rusty brown iron mottling increasing to moderate amount 
towards base; moderate stone content of weathered slates 
and firm contact-altered rocks; compact with cloddy struc- 
ture; merging into 

C-G 30-48+ in. Greyish yellow with brown, grey and yellow mottles; stony 
loamy fine sand till, less compact and more stony. 
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The poorly drained soils have the same higher silt than clay content as 
found in the freely drained. The comparatively slight amount of iron mottling 
in the upper G horizons is a feature of the poorly drained soils. There is also 
an absence of the usual marked prismatic structure. 

Very poorly drained soils are infrequent in the Foudland Association; 
they can be found locally on flattish sites adjacent to the basin peat. They have 
a very dark brown peat or muck loam surface horizon, which changes sharply 
into a greyish, dark brown sandy loam horizon of about 4 in. thick, with an 
ill-defined cloddy structure. This changes sharply into grey, with a pale 
bluish or greenish cast, sandy loam; a little iron staining occurs mainly in 
the form of “ drain pipes ” surrounding old root holes. Little change occurs 
with depth except that the red-brown iron staining fades out. Water seeps 
rapidly into the profile pit. 

The very poorly drained soil of the Foudland Association closely resembles 
that of the Strichen Association. 


Agriculture 


This association is by far the most extensive on the sheets surveyed. On 
the whole there is considerable similarity in farming throughout. The land- 
scape is open with gently rolling hills and sometimes, in the Slate Hills, 
with steep narrow valleys containing small water-courses. 

The freely drained soils are easily worked, and free from large stones; the 
smaller sized chips of slate and metamorphosed slate are insufficient to 
interfere with cultivation. The shallow soils, usually found at the higher 
elevations and on exposed positions, are subject to drought in a dry season, 
and are better suited to grass rather than cereals and root crops. Well-water 
shortage is common over most of the high ground, due to the shattered and 
fissured nature of the underlying rock; and it is particularly bad over the Hills 
of Wells and Drumsinnie, south of Badenscoth, over Gardenstown Hill north 
of Badenscoth, on the slopes of the east side of the Howe of Auchterless and 
on the high ground about Tollo, 3 miles west of Kirkton of Auchterless. 

The shape of the fields is regular and rectangular and there are virtually 
no obstructions to implements. In general, the fields are of large size. Darley 
Farm in the parish of Auchterless is approximately 500 acres, subdivided into 
six fields of about 80 acres; this is exceptional, but farms larger than average 
for north-east Scotland (75- acres approximately) are common throughout 
this association. The fields are sub-divided by wire fences, so that there would 
be little physical difficulty in altering the size of the farm unit. 

Plantations of trees are infrequent, although many of the summit areas 
have in the past carried blocks of conifers and these, together with shelter 
belts and windbreaks, could with profit be re-established. Some of the 
formerly wooded hills have been ridged into parallel strips of about 9-12 ft. 
across. This is an old practice on clay land, to facilitate drainage; here it 
appears to have been done for the purpose of deepening the soil for tree 
planting, in order to overcome shallow rooting caused by the presence of the . 
indurated B, horizon. It can be seen on the Hill of Meadaple, 1 mile south of 
Rothienorman, and on the Hill of Wells wood, 1 mile south-east of 
Badenscoth. ; 

Drainage is not a problem, except in localized areas of poorly drained 
soils. No tile drains are used on the freely drained soils. 
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Areas classified as Series I are almost without exception on the tops of the 
slopes. The soil is thinner and the land is generally utilized as grazing, often 
being covered with patches of scrub woodland, often beech, whins and broom. 
The scrub frequently gives shelter for out-wintered stock, particularly sheep. 
The large area of Series II and the smaller area, Series [JI, are the best soils 
in the association. They are used mainly for rearing and fattening of cattle 
and sheep. Poultry is kept in fairly large numbers. There is a tendency for 
farmers to go in for intensive systems of egg production owing to the rather 
exposed nature of the countryside. Laying hens, until recently kept in houses 
in the fields on free range, are now kept in batteries or on deep litter. Breeding 
stocks are, however, still kept on free range. 

The land is suitable for growing oats and barley but it is generally regarded 
as being hardly “‘ strong’? enough for wheat. Twenty to twenty-five tons of 
turnips can be grown. The land is generally hungry for lime, phosphate and 
potash. Grassland is good provided the management is correct and although 
cattle are successfully fattened during summer, the same weight cannot 
generally be obtained as is obtainable off better soils in Insch and Ordley 
Associations. 

Foudland IV—the poorly drained heavier soils occur usually at the bottom 
of the slopes and are generally associated with the lower parts of farms. 
Fields on this series are irregular in shape, often being bounded on one side 
by a small water-course. They are very suitable for grazing. 

As. this association covers by far the greatest area of the region surveyed, 
the description of the agriculture given in the general agricultural summary 
is applicable to it. 


COUNTESSWELLS ASSOCIATION 


Distribution 

This association has been mapped in three areas. 

Area I occupies about 3 square miles between Kennethmont and Insch. 
The altitude varies between 500 and 900 ft. and the topography is mixed 
undulating and rolling. 

Area IT is located about Corn Hill, Culvie Hill and Wether Hill, 3 miles 
north-west of Aberchirder. It occupies roughly 3 square miles; the altitude 
varies between 600 and 900 ft. and the topography is moderately to strongly 
rolling. In the uncultivated parts the surface is in places rough and irregular. 

Area III comprises two small areas north and south of Aberchirder; both . 
are at altitudes of about 500 ft. with a moderately rolling topography. 


Parent Material 

The parent material is till derived from granite, granitic-gneiss, or 
syenitic rocks. On well-drained sites the till has a greyish yellow, or 
pinkish colour and the texture varies from loamy coarse sand to coarse 
sandy loam; boulders are commonly present in considerable quantity in the 
till, which is generally less than 4 ft. thick and has a moderate to high stone 
content. 
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In Area I, the till is derived from a mixture of syenite and granite rock, 
with a small amount of contact-altered rocks, and occasional basic-igneous 
constituents. The syenite is a coarse, pink rock, with large felspar crystals 
and patches of biotite and hornblende; quartz is rare. The granite is also 
pink but is fine grained and quartz is plentiful. Both the granite and syenite 
which underlie the area are very decomposed, readily weathering into a 
felspathic sand and a coarse sand, of which the till is largely composed. 

In Area I, the till is derived from a very coarse-grained biotite-gneiss with 
very large quartz kernels. 

On the south side of Culvie Hill, where the rock is exposed near Culvie 
crofts, it is very rotten. The total analysis of this rock (see Appendix) shows 
it to have a similar composition to granite with 67 per cent. SiO; and 13.5 
per cent. Al,03. 

The till is less than 4 ft. thick and has a coarse any loam texture and in 
places contains many boulders. 

The till of Area III is derived from granite and is ia and coarse textured. 

Boulders are common throughout the whole association, and stone dykes 
(fences) marking the division of fields, have been constructed from rocks 
removed from the fields. 


Soils 

A full range of drainage series has been observed in Area JJ, but only the 
freely drained series occurs in Areas I and III. Texturally, the soils range 
from sandy loams to stony, coarse sandy loams in the surface horizon. The 
usual tendency is for the freely drained soils to become lighter and the poorly 
drained, heavier textured with depth. 


| Series 
Freely Drained (uncultivated) 


The semi-natural grazed vegetation is a Calluna-grass heath type with 
heather, Vaccinium and Deschampsia flexuosa commonly present. 


Generalized Profile Description 
Horizon. Depth. . 
AoF 0-4 in. Black to dark brown, partially decomposed mor; fibrous and 
resilient; matted by fine roots; sharp change into 

Ag 4-8 in. Grey, with a small amount of dark brown humus staining, © 
stony, loamy coarse,sand; weakly coherent cloddy structure, 
held together by roots; sharp change into 

B, 8in. Thin ;,-in. iron-pan, sometimes present. 

B, 8-16in. Yellow, with patches of dark brown humus staining; sandy 
loam; moderate stone content; soft and friable; weakly 
cloddy; roots frequent; sharp change into 

B; . 1624in. Pale yellow; stony, coarse sandy loam; indurated; induration 

‘ decreasing towards base; few roots penetrate; merging into 

Cc 24in. Greyish yellow; stony, loamy, coarse sand till; moderately 

compact. 


Freely drained soils with a surface layer of 7 to 9 in. are general over most 
of the area, but soils with comparatively deep tops—the result of long 
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PLATE XIII 
Cotton-grass, Eriophorum angustifolium and vaginatum—dominant species on peat mosses 


PLATE XIV 
Wind-eroded heather as found on the summits of some of the prominent hills 


PLATE XV 


Self-sown birch scrub, with heather clumps and Deschampsia caespitosa grass on poorly drained 
soils of the Tarves Association 


PLATE XVI 


Self-sown, stunted Scots pine of about eighty years of age and 6 to 10 ft. in height, on soils 
of the Durnhill Association, underlain by a strong iron-pan 


cultivation—occur in Area I, notably in the neighbourhood of Bridgefoot, 
Glanderston, Oldtown, Wardhouse Cottages and Dais, also between Wraes 
and The Shevock. The cultivated soils have a dark grey-brown top of coarse 
sandy loam texture, with a weak crumb structure. The sub-surface horizons 
remain unchanged, except that the thin weakly developed iron pan is usually 
disrupted. Blotches of dark brown humus staining common in the illuvial 
B, layer of the uncultivated soils, disappear after cultivation and leave a 
more uniform bright yellow horizon. 

The indurated B, layer is almost invariably present where the till is greater 
than about 3 ft. in depth. The non-arable summit of Gallow Hill (Area I) 
has in places a shallow covering of till, but for the most part the soils grade 
into rotten syenite rubble at about 3 ft. and are subject to drought. 


Poorly Drained (uncultivated) 


The area covered by this soil series is inextensive; it is usually a complex of / 
poorly drained and very poorly drained series. The semi-natural vegetation 
is of a wet-flush type with Calluna, Erica tetralix, sedges, Juncus sp., and 
Nardus, varying locally in the dominance of any one species. 


‘Genaralized Profile Description 


Horizon. Depth. 

N) 0-8 in. Dark brown drying grey-brown; gritty coarse sandy loam; 
moderate stone content; cloddy structure; roots frequent; 
rusty staining round some roots; occasional worm; sharp 
change into 

Gi 8-14in. Light grey; gritty, coarse sandy.loam; moderate stone 
content; soft cloddy structure; trace of iron staining, increas- 
ing at base; roots plentiful; worms present; surface soil 
tonguing down and filling old worm cavities; merging into 

G., 1422in. Grey and brown (iron) mottled in large patches; stony gritty 
loam; cloddy; moderately compact; cheesy consistency; 
stones weathered; few, roots; rusty stains round old root 
channels; tonguing of surface soil; occasional boulder; 
merging into ; 

C-G 22-48in. Dull grey with slight iron staining; stony, coarse sandy loam 
to stony, coarse sandy clay-loam, varying locally; stones 
tending to be rotten; very wet; decreased compaction. 


In this profile, the sub-surface gley layer (8-14 in.) is usually somewhat 
lighter.textured than the layer below; this may be due either to the mechanical 
eluviation of clay into the lower gley layer, or to the greater decomposition . 
of rock minerals. 

The latter horizon commonly exhibits a greater degree of compaction than 
the horizon above it and below it. Grey colours predominate in this 
soil; there is commonly more iron mottling than in the poorly drained soils 
of the Foudland and Strichen Associations but very much less than the 
Tarves and Insch soils. Prismatic structures are usual in the gley horizons of 
the poorly drained series of most associations which have a clay content 
greater than about 20 per cent., but in the Countesswells Association the 
structure is cloddy rather than prismatic, due to a lower clay content of 
between 10 and 20 per cent. 
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Very Poorly Drained (uncultivated) 


A small area of this soil occurs on the western slope of Culvie Hill and in a 
narrow strip along the north-east slope of Wether Hill. The vegetation is of 
a wet-flush type with Juncus communis and squarrosus, Erica tetralix, Calluna 
with Polytrichum and other mosses. Narthicium, Eriophorum, Molinia, 
Scirpus, Nardus, Luzula and Carex sp. may be present. 


Generalized Profile Description 
Horizon. Depth. 
S 0-10 in. Black spongy peat; rooty; wet (may have been cut or 
skinned); sharp change into 
G, 10-15in. Dark brown, humus stained, coarse sandy loam; brownish 
grey patches; brown organic staining running vertically 
round some roots; weak iron mottling; cloddy with little 
apparent structure; roots plentiful; wet; merging into 
G 15-20 in. Grey, with slight yellowish cast; gritty sandy loam; some 
horizontal, dark brown humus stains; compact; many roots, 
both live and dead; moderate stone content; merging into 
G; 20-36in.  Bluish or greenish grey sandy loam; dense and compact; 
orange-brown, iron staining round old root holes in tubes; 
‘occasional live root; merging into 
C-G 3648in. Similar to above pale bluish grey; gritty, coarse sandy loam; 
iron staining infrequent; wet. Boulders may occur through- 
out profile; marked H.S smell. 


Considerable variation in the depth of the surface organic horizon occurs; 
when cultivated it becomes a peaty sandy loam, to a muck loam. The sub- 
surface layers tend to change fairly sharply from grey into blue-grey colours. 
The blue-grey colours are associated with the level of the permanent water- 
table. In this layer where reducing conditions prevail, stones tend to be less 
decomposed than in the layer above where there is‘a fluctuation of oxidizing . 
and reducing conditions. 


Agriculture 

In pre-war years the greater part of the once arable land was in old grass 
and used for sheep raising, but it has since been brought into cultivation. 
Uncultivated land, however, occurs on the north side of Culvie Hill. 

In Area I, the fields are of normal size, i.e. 10 to 20 acres, but in Area II,- 
they are ‘generally less than 5 acres, supporting a crofting agriculture. 

The uncultivated areas of Corn, Culvie and Wether Hills, have reverted to 
modified grassy heaths, having been at one time planted and felled, and all 
are now fairly heavily grazed by both cattle and sheep. 

Gallow Hill, near Coldholme (Area I) has been ridged and planted in 
former times. The trees were felled during the first World War. It has since 
been ploughed (1952) and re-seeded to grass. 

The freely drained series, where topography is favourable and where 
interfering’ boulders have been removed, is fair to good agricultural land. 
The deep soils found in Area J are very good and are probably former “ in 
field’? lands of the pre-fertiliser era. 

Scots pine and larch thrive on the freely drained series and the former 
plantations on the Corn, Culvie and Wether Hills in Area If and on various 
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parts of Area I would be better replanted rather than left in rough-grazing, 
which is unimprovable due to boulders. 
The poorly drained soils which occur near Newpark, south of Cornhill, 
crop best in a dry season; tile drains need periodic inspection and cleaning. 
The very poorly drained soils in the same locality as the above could be 
converted into improved grazings by draining with open ditches but is of 
doubtful economy. 


THE HATTON ASSOCIATION 


Distribution 

This association is found in four areas, of which Area I is the most extensive. 

Area I occupies about 9 square miles and occurs 3 miles SSE. of Turriff 
and is bordered on the north by the Idoch Water, on the west by the large 
overflow channel south of Turriff and the Ythan as far south as Tifty and on 
the east by a line from Tifty to Cuminestown. It covers the Hill of Greenness 
(568 ft.) and Hill of Lendrum (558 ft.). The topography is moderately rolling 
with the summit areas rather flat. The drainage system of the area tends to 
radiate from these plateau-like hills. 

Area II comprises the mainly uncultivated ground of the Hill of Cotburn 
(558 ft.) and Hill of Tillynauld (563 ft.) 4 and 6 miles respectively north-east 
of Turriff, and covering approximately 320 and 260 acres. Both areas occupy 
the summits of small hills and have a gently undulating topography. 

Area ITI occurs 2 miles south-east of Gardenstown on Sheet 96 and covers 
the Hill of Troup (661 ft.), Hill of Overbrae, and Hill of Fishrie (749 ft.). A 
large part is overlain by hill peat. The topography is strongly rolling to hilly 
where dissected by the lateral drainage channels of the Tore of Troup, and 
flat or only gently sloping on the summit areas. The major part is uncultivated 
but the bordering arable ground is occupied by small crofts of about 20 to 
40 acres. 

Area IV lies on the east side of Cotton Hill 3 miles SSE. of Cullen. It is 
mainly uncultivated and has a flattish to gently sloping topography dissected 
occasionally by small drainage channels. The area covers approximately 
400 acres. 


Parent Material 

The four areas are developed on outliers of the Middle Old Red Sandstone; 
Areas I, II and IJJ being on the Gamrie-Turriff Outlier, and Area IV on the 
Deskford Valley outlier. 

Area I.—The parent material is a reddish brown till derived from Old Red 
Sandstone conglomerate and is so stony as to interfere with cultivation. 
The largest boulders measure from | to 2 ft., but this is exceptional. Some 
of the cobbles are not well-rounded and consist of various local rock types. 
The texture of the till is stony sandy loam to stony loam, while in a few 
localities it may exceed this. 

Over the flat summits of the Hill of Lendrum and Greenness, large areas 
with poor drainage occur, and here the till is grey-brown coloured. 

Area I.—Both the Hill of Cotburn and Hill of Tillynauld are similar in 
thin till cover to Area I, and hill peat still occurs though it has been very 
largely removed. 
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Area III.—In this area, peat cuttings of 6-10 ft. are in active use but most 
of the remaining uncultivated hill ground has been cut over. The underlying 
till is derived from conglomerate and is very stony; its texture is stony loam 
to stony clay-loam. The soils of the crofting areas bordering the moor have 
black surface horizons which pass into the brown to reddish brown till. 
beneath. 

Area IV.—The underlying till is a reddish brown stony gritty loam, in 
which the stone content consists of rounded to sub-angular Durnhill quartzite, 
stained red on the surface of the rocks, together with smaller gravel-sized 
chips of quartz-schist and other schists. The stoniness of the till decreases 
with depth. 


- Soils 


~’ The dominant semi-natural soil of this association is a peaty gleyed podzol 
with iron pan, which is poorly drained above the pan, but freely drained 
beneath it. This soil merges into hill peat—the peat accumulating, or being 
built up as a result of drainage impedence by the iron pan. The hill peat 

occurs on the Hill of Troup, Moss’ of Fishrie, where active cutting is in 
progress and over the Hills of Tillynauld, Cotburn, Greenness and Lendrum 
where only a cut-over peat surface now remains. 

Most of the cultivated land was probably taken in from the more freely 
drained sites, with the commonly occurring freely drained podzol with iron 
pan soil and a mor humus surface, but considerable areas once cultivated 
and now reverted to rushes, were formerly derived from the peaty gleyed 
podzol with iron pan soil. The cultivated horizon of the former soil is now 
brown coloured, but the Jatter is still very dark grey. 


' Series 

- Poorly Drained (peaty gleyed podzol with iron pan) 
.. The vegetation of the summit plateaux under hill peat is Eriophorum with 
Calluna, Erica tetralix, Trichophorum, Juncus squarrosus, Narthecium and 
Sphagnum, but the vegetation of the areas occupied by the peaty gleyed podzol 
with iron pan is less well defined and is transitional between the hill peat.and 
the typical freely drained .Calluna heath. It contains most of the species 
listed but Calluna is dominant. 


Generalized Profile Description 


‘Horizon. Depth. ey : : 
- AoL 0-2 in. Undecomposed brown surface litter; sharp change into 
- AoH 2-6 in. Black soft. well decomposed, almost greasy humus; some 
silica grains towards base (the depth of this horizon is 
variable) sharp change into 
As 6-12 in. Greyish dark brown, stony, gritty, loamy, coarse sand; 
dries greyish; roots plentiful; no structure; moist. 

A.G  12-22in. Grey with yellowish and, towards base, greenish cast; stony 
coarse sandy loam; patches of dark brown organic staining 
and some ochreous mottling; more compact than above 
horizon; root concentration at base of horizon; wet; sharp 
change into 
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B, 22-224 in. Orange-brown iron pan cementing stones, gravel and sand 
in main horizontal band at top, and subsidiary bands be- 
neath; overall thickness from 4 in. to ? in.; sharp change into 

B, 224-36in. Brown with reddish cast; stony, gravelly, sandy loam; very 
compact; some grey and light brown staining; colour gradu- 
ally becoming reddish brown with depth; no roots below 
pan; merging into 

Cc 36-56 in. Reddish brown stony sandy loam till, occasional sandy 
pocket, less compact; stones throughout the profile are mainly 
rounded to sub-angular, quartzite, quartz-schist and quartz- 
felspathic-grit with argillaceous and quartz-schist chips. 


The cultivated land on Area I occupies the better drained sloping ground 
surrounding the flattish summits of Greenness, Lendrum and Gourdas Hills, . 
Most of this land in its virgin state was probably freely drained with a calluna . 
podzol, with or without iron pan soil, but much of the upper slopes as judged 
from the black to dark grey-brown cultivated surface soils and greyish A, 
horizons, have been brought in from the peaty gleyed podzol with pan. - 
Following the drainage and manurial practices attendant upon arable farm- 
ing, the iron pan, if immediately below plough depth, may become disrupted or 
softened, and it appears to form a diffuse smear of iron staining over several 
inches of the profile. If, however, the pan is at a depth of 15-20 in. it tends 
to remain unbroken. Beneath the iron pan or relic grey A, horizon, red- 
brown colours increase with depth but patches of grey form coatings round 
some of the stones of the cobbly loam C horizon. In this horizon the texture ' 
of the interstitial material between the cobbles, particularly the grey coating, 
is heavier and may reach a clay-loam. 

The pattern of soils in Areas If and III is similar to that of Area I. Area 
IV has a similar topography to the other areas, consisting of the flattish- 
topped gently sloping hill. It has, however, many natural drainage channels, 
apparently glacial in origin and in addition, drainage has been further 
improved by a system of open ditches. 


Generalized Profile Description 
Imperfectly drained podzol 
The natural vegetation is dominantly Calluna heath. 


Horizon. Depth. 
AoL 0-1 in. Undecomposed litter and roots. 


Ay 1-8 in. Very dark brown organic stony sandy loam; loose; many 
fine roots; sharp change into 
A» 8-16in. Grey, with some yellow and light brown staining; stony 


sandy loam, merging through 3 in. into 

B, 16-25 in. Reddish brown stony sandy loam; colour becoming in- 
creasingly red with depth; moderately compact; surface of 
larger boulders coated with layer of grey clay; occasional 

ochreous mottling; merging into 

Cc 25-40-+ in. Reddish brown stony sandy loam. The stone content 
throughout the profile is mainly quartzite, with finer gravel- 
sized quartz-schist stones. 

The base status of the soils is low. Lendrum Wood profile has a pH of | 
3-65 at the surface and rises to 4-7 in the C horizon; the Cotton Hill profile 
has a pH of 4-12 at the surface and rises to 5-3 in the C horizon. The pH of 
the surface soil of the abandoned areas is 4-68, while the value of the C 
horizon parent material at 3 to 4 ft. depth is about 5S. 
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Agriculture 


A large part of this association is uncultivated and extensive tracts of 
formerly cultivated land have reverted to a predominantly Juncus cover with 
Bent and Nardus. This can be seen in Area I around the farms of Hill of 
Burnside, Waterton, Newton of Greenness and North Blachrie. A few fields 
of this abandoned Juncaceous area have been re-worked during the second 
World War. 

Excessive stoniness, poor drainage and naturally low fertility detract from 
the value of this association. The poorest land occupies the flattish summit 
areas, and has black to dark grey-brown surface soils where cultivated. Much 
of this land is classified as ‘‘ Marginal ” indicating a low productivity. The 
arable land of the slopes is in the main associated with better drained soils, 
i.e. free to imperfectly drained series. It has a brown surface layer and is 

moderately good land. 

Copper deficiency in cattle has been reported on the Hill of Cotburn 
(Area Ii). 

The stoniness of the soils of Area IV decreases with depth ae while 
. supporting a vigorous Calluna heath it is evident that the hill formerly 
carried an excellent stand of Scots pine. The tree stumps are between 12 and 
18 in. across and, from the spacing of the annual rings, the trees appear to 
have made excellent growth. They have helped to improve the drainage of the 
site and unless replanted it will probably deteriorate. A similar improvement 
in the drainage status of the soil can be seen in Lendrum Wood (Area J), now 
partially felled. The soil profile indicates that it has at one time been the 
poorly drained series with iron pan. Where felled, the vegetation is now 
Calluna with Deschampsia flexuosa and occasional Vaccinium myrtillus. 

The utilization of the several uncultivated parts of this association should 
undoubtedly be to plant or replant them with trees. They are capable of 
being ploughed by the large ploughs now in use, and evidence points to 
former good stands of timber being taken off some of them. Their amenity 
and shelter value would be considerable. At the present time they are being 
partially used for poor summer grazing but they are insufficiently extensive 
to carry a working flock of sheep for a full-time shepherd. ‘Trees would have 
the added value of withdrawing some of the water which is causing a marked 
deterioration in the formerly cultivated fields on Greenness, Lendrum and 
Gourdas Hills. 


CUMINESTOWN ASSOCIATION 


This association is represented in two areas of which Area J is by far the 
larger. 


Distribution 
Area I occurs in a long strip extending in a north to south direction, varying 
in width from quarter of a mile at the southern end to one and a quarter miles 
.at the northern end. It stretches from Tifty (two miles north of Fyvie) in the 
south through Cuminestown to the north-east corner of Sheet 86. It lies at 
an altitude of between 250 and 450 ft. and has a gently sloping to moderately 
rolling topography. 
The valley area north of Cuminestown, is drained by the north-flowing 
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Burn of Monquhitter. South of Cuminestown the association again occupies 
valley features, and part of it, known as the Howe of Teuchar, is drained by 
the Burns of Balquholly and Tifty. 

Area II covers a small area in the locality of Delgaty Wood, the topography 
is roughly undulating to gently undulating at an altitude of between 200 and 
400 ft., and most of it is uncultivated. 


Parent Material 


The parent material is till derived from arenaceous rocks of the Gamrie- 
Turriff outlier of the Middle Old Red Sandstone formation. The sandstone 
is reddish brown coloured with sometimes a purple cast and occasionally 
white. Pebble and grit lenses occur in it. The natural cleavage planes in the 
rock have a micaceous parting. It appears to weather rather easily. 

Sandstone is the main compenent of the till which is a brownish red colour 
and generally of a loamy sand to sandy loam texture. It has a slight to 
moderate content of pebbles. The western boundary of Area I where it 
merges into the very cobbly parent material of the Hatton Association (till 
derived from Middle Old Red Sandstone conglomerate) is less well defined 
along the Howe of Teuchar than the eastern boundary. 

In the area between 1 and 2 miles south of Cuminestown the upper layers 
of the soils are stony but the till beneath is not stony. 

The depth of the till is difficult to assess by boring since the auger sample 
fails to differentiate between till and weathered sandstone, but is judged to 
be between 2 to 5 ft. 


Soils 

The freely drained series is the most widespread and occupies most of the 
sloping ground; certain soils with imperfect drainage below a depth of 16 in., 
included in the freely drained series on the map, occur on the flatter parts of 
the slopes. Uncultivated semi-natural soils have only been observed in small 
heather-covered patches in Area I but the major portion of Area II is occupied 
by the Woods of Delgaty. The soil here is a podzol usually with a thin iron 
pan under the bleached A, horizon. . 


Series 
Freely Drained (cultivated) 


Generalized Profile Description 
Horizon. Depth. 


S 0-10 in. Dull reddish brown fine sandy loam; crumb structure to 
weakly cloddy; soft and friable; roots numerous; worms 
present; stones occasional, mostly rounded to sub-angular; 
sharp change into 

B, 10-16 in. Yellowish brown fine sandy loam; moderate stone content; 
firmer than above; soft cloddy structure; roots plentiful; 
worm channels with surface material tonguing down; 
moderate stone content; merging into 

Bs 16-24 in. Red-brown sandy loam to loam; compact; moderate stone 

_content; roots penetrate; occasional worm hole; merging into 

Cc 24-48 in. Red-brown fine sandy loam till; slight stone content; no 

compaction. 
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‘In the freely drained series the surface texture varies from fine sandy loam 
’ to loam and a similar range occurs in the sub-surface horizons. The colour, 
usually red-brown, has been observed to be brick-red about South Blachrie. 
Freely drained soils with deep surface horizons (13-24 in.) occur in the im- 
mediate neighbourhood of the villages of Cuminestown, Garmond, and New- 
byth, also around the farms of Gourdas, Meikle Gourdas, and North and 
South Blachrie. 


Poorly Drained (uncultivated) 


This soil where it is tile drained is normally cultivated. An area between 
Blachrie and South Badieshall has a complex drainage pattern ranging from 
imperfectly drained to peat with the poorly drained series most widespread. 
North-east of Cuminestown an area of about 250 acres consists of fields’ 
overgrown with rushes which had long been out of cultivation, a similar 
area of about 1 square mile occurs north of Newbyth. 


- Generalized Profile Description 


Horizon. Depth. 

S 0-12in. Dark brown, drying grey-brown, fine sandy loam; weakly 

cloddy structure; roots plentiful; worms present; moderate 
: stone content of rounded pebbles; sharp change into 

G, 12-18in. Grey to pinkish brown sandy loam; weakly cloddy structure; 
many worm holes filled with surface horizon material; few 
stones; roots frequent; merging into 

Gz 18-38 in. Pinkish brown with patches of grey, yellow-brown and 
orange-brown; fine sandy loam to loam; compact; worm 
holes as above to 30 in.; some very dark brown manganese 
staining below 30 in.; roots fade out at 30 in.; few stones; 
merging into 

C-G 38-44in. — Pinkish brown sandy loam, as above; no compaction. 


The very poorly drained series has a peat loam surface and grey colours 
predominate in the mineral horizons beneath. It is transitional between the 
poorly drained series and basin peat and occupies areas of flat and depressed 
relief west and north of Newbyth. 


Agriculture 


Apart from the aforementioned areas of soils with a deep surface horizon, 
which are agriculturally good to very good, the remainder of the Cuminestown 
area is mostly occupied by crofts practising mixed farming and the land is 
only fair agriculturally. The land has a bare treeless appearance and the 
general level of fertility tends to be low. The soils are naturally low in 
nutrients. Individual farms occur where adequate liming and manuring have 
raised the productivity to a high standard. There are no inherent reasons 
other than the human factor why the remainder of the area could not be 
improved. 
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THE BOYNDIE ASSOCIATION 


Distribution 

This association is found below an altitude of 250 ft., adjacent to the 
Moray Firth coast. The most extensive area extends from approximately 
3 miles east of Macduff, to Boyne Bay, 4 miles west of Banff, while smaller 
areas occur about Troup Head, and the lower ground to the west, south and 
south-west, of Cullen. Generally, the topography is smooth and gently 
rolling, but an exception to this is an area 14 miles west of Banff at the Hills 
of Boyndie where it is dissected and moundy. 


Parent Material 

The parent material of this association is stratified fluvio-glacial sand with 
very little gravel. 

South-west of Whitehills large erratics of amphibolite rock—often many 
tons in weight—are embedded in the sand and seriously interfere with 
cultivation. The boulders appear to be protruding from the surface of 
boulder clay, which underlies the sand. Generally, the depth of the sand is 
greater than 5 ft. 


Soils 

The association consists of freely drained soils withtonly occasional small 
patches of poorly drained soils. 

Most of the soils have been cultivated for a long time though patches of 
uncultivated soils can be seen in the vicinity of the Hills of Boyndie. They 
are podzols with a thin iron pan under the A, sometimes present. 


Series 
Freely Drained (cultivated) 


Generalized Profile Description 


Horizon. Depth. 

S 0-12 in. | Grey-brown loamy sand, incoherent structure; merging into 

Ay 12-20 in. Yellow-brown sand, yellow colour increasing with depth; 
loose cloddy structure, bound by fine roots; transitional 
horizon, merging into 

B, 20-30 in. Yellow-brown sand; single-grain structure; some fine roots; 
sharp change into 

B; 30-47 in. | Medium brown sand; compact; dark brown organic staining, 
somewhat mottled with grey and yellow-orange colours; 
sharp change into 

Cc 47 in. + Yellowish coarse sand, stratified, single-grain structure. 


The surface soil tends to be deeper than average; 12 in. is common, and 
it is frequently deeper than this. Deep soils of 12-24 in. occur extensively 
about Banff and Macduff, and this is presumably due to intensive and long 
cultivation. 
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Poorly Drained (cultivated) 


Generalized Profile Description 
Horizon. Depth. 

NS 0-12in. Dark greyish brown loamy sand to sandy loam; loose cloddy 
structure; fine roots abundant; occasional pebble; sharp 
change into 

G 12-18 in. Light greyish yellow loamy sand to sandy loam; moderate 
amount of orange mottling; weakly cloddy structure; merging 
into 

G 18-40 in. Grey loamy sand with slight orange mottling and dark brown 
organic staining; becoming more uniformly grey with depth; 
soft cloddy structure; merging into 

C-G 40-48in. Grey with greenish cast; sand; very wet. 
D 48 in. + Grey boulder clay; loam to clay-loam; massive structure. 


Boulder clay underlying the sand is commonly responsible for the hold up 
of the water-table in the few areas of poorly drained soils. 


Agriculture 


The farming land of the Boyndie Association must be among the oldest 
in Banffshire. The main area lies in the parish of Boyndie which has been 
given the name of the Garden of Banffshire. The district is noted for its 
relatively large farms with big fields and pleasant sloping aspects. Lying 
near the sea, the climate is relatively mild, crops ripen early and except in 
unusually wet weather, the land can be worked at most times of the year. 

Historically, Boyndie was the scene of some of the earliest farming im- 
provements in the north-east. The third Earl of Seafield took over the farm 
of Colleonard in the mid-eighteenth century and set about the task of culti- 
vating it in the approved rotational manner recently introduced to England, 
which included growing turnips. He was possibly the first to fatten cattle 
during the winter, and so may be regarded as having paved the way for the 
great fat stock industry of the north-east. The farm of Craigherbs is also 
credited with being among the first to be worked on a rotational basis. In 
the Statistical Survey of 1845, the minister of the parish, the Rev. A. Anderson 
pays a tribute to the skill and foresight of the farming improvers of his 
‘neighbourhood and draws an encouraging picture of its fertility and pro- 
ductivity, very different from many of the other Banffshire parishes surveyed 
at this time. 

The farms on the Boyndie Association are worked on the typical north- 
east rotation, but in recent years there has not been such a rigid adherence to 
it. For instance, the profitability of growing barley as a cash crop has led 
many farmers to take several such crops in a rotation instead of the one which 
is more common practice. A tendency has been to extend the rotation to 
one of eight years, being five years in crop and three in grass. Potatoes for 
the seed trade are, next to barley, the most important cash crop. Turnips 
do very well and in view of the absence of prolonged winter frosts and the 
relative dryness of the land, silage is not finding much favour as a substitute. 

Although the soil of the Boyndie Association is not naturally high in 
plant nutrients, the continued use of lime and fertilizers have given the area 
a high reputation for good returns of grain. Yields of oats have been recorded 
as high as 13 quarters per acre and Danish barley such as “‘ Ymer,” “‘ Maja,” 
* Bonus,” etc., frequently produce 10 quarters per acre. Danish and Swedish 
barleys have almost entirely replaced the old ““common” in recent years. 
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The grasslands are good but sometimes inclined to dry out in summer 
during long periods without rain. Cocksfoot is a valuable constituent of 
grass seed mixtures and helps to keep up the moisture content by means of 
its deep rooting system. Hay is taken from first year’s grass on most farms. 
As already mentioned, silage is unpopular and there are no artificial grass 
driers. 

As can be expected, mechanization is high and all farms depend on tractors 
almost entirely. A recent feature has been the development of the combined 
harvester which if not ideally suited to the north-east, does seem to offer a 
possibility on these larger grain-growing farms. 

Apart from one or two farms which carry on dairying, the main cattle 
industry is the feeding of beef cattle. Store cattle are bought at 8 to 10 cwt. 
and sold fat at 12 to 13 cwt. Apart from any profit made, the dung they leave 
behind is highly prized as being one of the mainstays of soil fertility. 

During the war, the farms of the Boyndie Association grew sugar beet and 
wheat. The former has now been discarded, but quite a number of farmers 
still grow an acre or two of spring wheat. Yields vary between 28 and 35 
cwt. per acre. Pigs and poultry are not kept on an intensive scale. 


CORBY ASSOCIATION | 


Distribution ; 


This association occurs scattered throughout Sheets 86 and 96. The areas 
vary in size from a single small mound to as much as one square mile. When 
adjacent to the main drainage channels, it is in the form of a high terrace | 
laid down by melt-waters in end-glacial times, and has a level to gently 
sloping topography (Plate X). It can be seen along parts of. the valleys of the 
Deveron, Ythan and Bogie rivers, as well as bordering the subsidiary 
tributaries such as the Burns of Durn, Fordyce and Fishrie. 

When it occurs as sporddic mounds, it consists of kame or outwash gravel. 
These may be seen just south of Cullen on the Portsoy Road, about Newpark 
14 miles SSE. of Fordyce, and are prominent in the vicinity of the Hill of 
Rathin and Blackhills area, 5 miles SSE. of Portsoy. Many scattered mounds 
occur near Glasslaw, 3 miles SSW. of Turriff and between Turriff and the 
Idoch Water. 

The high terrace gravel area with a level to very gently sloping topography 
occurs about Huntly, the Corse of Kinnoir, Ruthven, south-west and south- 
east of Turriff and about Cuminestown. 


Parent Material 


The parent material is water-sorted, stratified gravel laid down by melt- 

water in end-glacial times. The most extensive spreads are in the form of a 

- high terrace 25 to 100 ft. above the level of the more recent alluvium, associated 
with present-day rivers. The moundy kame or outwash gravel has less well 
defined bedding planes, but is roughly water-sorted. 

The geological composition and size of the gravel is extremely variable, 
and is often of very mixed origin especially along the main drainage systems. 
Within the Foudland Association, gravel mounds in the Glasslaw-Balquholly 
vicinity, are dominantly composed of argillaceous-schist rock, but this 
uniformity of geological composition is rare. 
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Soils 

The Corby Association consists mainly of freely drained soils which, in 
the uncultivated state, are podzols with well developed A, horizons. An 
incipient iron pan is commonly present under this horizon but it is patchily 
developed and only locally is it sufficiently strong to prevent root penetration. 
Poorly drained soils are present in positions which are affected by the water- 
table of the locality. The very poorly drained series is not extensive but 
occurs near Kennethmont, New Noth in the Bogie Valley and in the flat 
ground surrounding Rowan Bauds Moss near Knock, 3 miles north of 
Rothiemay. Most of this association has either been cultivated or is planted 
to blocks of conifers. Only near Newpark, 2 miles south of Fordyce, can the 
soil be seen under semi-natural vegetation. 


Series 
Freely Drained (uncultivated) (Plate XX). 


The natural vegetation is Calluna heath with scattered conifers and clumps 
of gorse and broom. 


Generalized Profile Description 


Horizon. Depth. 

AoL 0-3 in. Undecomposed leaf litter. . 

AoF 3-5 in. Dark brown, partially decomposed, felty and fibrous mor 
humus. 

AoFt 5-53 in. Trace of black, well decomposed, greasy humus; dries into 
hard, nutty to cubic aggregates; usually speckled with pro- 
portion of quartz grains; sharp change into 

As 54-10 in. Grey, sandy loam to.loamy sand; highly siliceous; no 

. structure; sharp change into 

B, at 10 in. Thin }; in. thick incipient iron pan; sometimes absent. 

B, 10-16in. Yellow, gravelly loamy sand; compact; patches of dark 
brown humus staining; merging ‘into 

Bs 16-30 in. Natural coloured (pale yellow) gravel and coarse sand; very 
‘compact; occasional root penetrates; sharp change into 

Cc 30 in. Gravel single-grain structure. 


On the summits of gravel knolls or mounds very shallow soils are found; 
these soils frequently lack any distinct organic A, layer, and have a gravelly 
mull surface which immediately overlies the compact B, or Bs layer. The 
main factor contributing to this is the infestation of rabbits, the soil being 
readily dug and dry, is particularly suitable for their habitat. Disturbance of 
the soil profiles has resulted and the summits of the knolls are particularly 
fouled by them, and to a large extent eroded. 

The variations in the Corby freely drained profile are chiefly in the depth 
of the various layers; these are correlated with the topographical position of 
a particular soil on a given slope. On moderate slopes the Ay, layer is 
commonly up to 8 in. thick; it may, however, dip down to 24 in. where it is 
believed to be associated with the existence of former tree roots. Compaction 
of the B, and B, horizons is common, sometimes the compaction extends to 
48 in. and is accompanied by a very dark brown humus staining. A feature 
of the compaction is the sharp change into the loose, single-grain gravel of 
the C horizon beneath it. The compaction does not appear to impede 
drainage. oe 
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The soils adjacent to the stream or river drainage usually have a:smooth 
to gently sloping topography and are suitable for cultivation. 

With cultivation the top soil usually has a grey-brown colour and generally 
the texture of the surface soil is appreciably heavier than the horizons below; 
no explanation can be given for this. From a number of analyses of these 
soils it appears that silt tends to exceed the clay in the upper layers. 


Series 
Poorly Drained (cultivated) — 


Generalized Profile Description 
Horizon. Depth. : 
S 0-9 in. Very dark brown, sandy loam; weak cloddy structure; fine 
roots plentiful; worms present; sharp change into © 
G 9-14 in. Grey loamy sand; weakly cloddy structure, slightly bound by 
roots; worm holes with surface soil penetrating; root holes 
surrounded by ochreous staining; merging through 10 in. into 
Cc 24-50 in. Natural coloured sand, passing into coarse sand and gravel; 
single grain structure; often ochreous stained bands of 1 in. 
in thickness are encountered at depths of 2-3 ft. 


Poorly drained soils overlying gravel are uncommon. In the semi-natural 
state bad drainage is usually such that swamp or peat-forming conditions 
prevail and the change from free drainage to very poor drainage is sharp. 
By improvement in artificial drainage a former peat or very poorly drained 
soil may be altered to the above type of soil. The former highly organic 
surface is depleted until the loss on ignition is only 8-12 per cent. 


Series 
Very Poorly Drained 


Generalized Profile Description 


Horizon. Depth. 
as) Q-9 in. Black to very dark brown peaty sandy loam; soft cloddy 
structure; variable mineral content; many roots; sharp 
change into 
G 9-12in. Very dark brown .loamy coarse sand and fine gravel; 
patches of black and light brown humus staining; loose and 
incoherent; roots penetrate; sharp change into 
G 12-16 in. | Medium brown coarse sand and fine gravel; dark brown 
' organic staining in smears; firmer than above but not com- 
pact; sharp change into 
G 16-20 in. Dark brown coarse sand and fine gravel; very compact; 
compaction apparently due to organic matter; merging into 
G-C 20-48 in. Yellowish grey coarse sand and gravel; firm but less compact 
. than above. 


Most of this series has been reclaimed from swamp or peat but the drains 
have again deteriorated and the vegetation has reverted to a wet juncaceous 
condition. 

No definite succession of horizons has been observed. The surface is 
commonly a mixture of peat and mineral matter in varying proportions and 
is, using American terminology, a muck loam. The sub-surface horizons 
are commonly stained with dark brown humus, overlying a grey coarse 
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textured deposit (C-G horizon). There is usually some compaction in the 
lower horizons which lessens towards the top, and the whole is saturated 
with water. 


Agriculture 


While the freely drained soil can be worked at almost any season of the 
year, the loss of nutrients by leaching, due to the light texture and free drainage 
gives it the reputation of being a “hungry ” soil. It requires frequent rains 
for optimum growth and is subject to drought in a dry season. About Huntly, 
Ruthven and the Corse of Kinnoir, Fyvie and Cuminestown, the soils have 
long been cultivated and deep top soils have been built up. They are agri- 
culturally very good to excellent. Over the area as a whole, however, the 
Corby freely drained soil is poor. 

Most of the moundy areas would be better planted to Scots pine for forestry 
purposes—it is admirably suited to this species—but, being scattered in 
distribution and owned by individual farmers or estates, this is unlikely to 
happen. 

The utilization of the very poorly drained series is largely a matter of 
improving the drainage, and in most cases the difficulty of a sluggish outfall 
is responsible for their reversion to abandoned rough grazing. If, however, 
the water-table can be controlled, to the point of changing a former very 
poorly drained soil to a poorly drained, then a very responsive soil can be 
expected which, under suitable manurial treatment, is capable of high yields. 
An agriculturally good Corby soil is therefore “‘man made rather than 
heaven sent.” 


DURNHILL ASSOCIATION 


Distribution 


This association is generally found in areas on relatively high ground 
(Plates VIII and IX). 

In’ Sheet 96 it occurs in a gently rolling area immediately east of Sandend 
Bay; on the ridge formed by the strongly rolling hills of Fordyce and 
Summerton, and on Crannoch Hill to the east of Cullen. Westwards of 
Portknockie it extends over the gently sloping to gently undulating Bauds 
of Cullen, Moor of Findochty and Moor of Scotstown. It is also found on 
the high ridge of the Bin of Cullen (1,050 ft.) and the Hill of Maud although 
above approximately 700 ft. the soils here are skeletal. The topography is 
strongly rolling to hilly. The existence of strong bands of quartzite within 
the micaceous flags gives rise to small areas of the Durnhill Association at 
Tod’s plantation (1 mile south-west of Deskford) and on Addie Hill, both 
with a moderately rolling topography. 

In Sheet 86 the greatest expanse occurs over The Balloch (1,199 ‘ft.), with 
a gently to strongly rolling topography. The prominent conical Knock Hill 
(1,409 ft.), the ridge of Sillyearn Hill and Lurg Hill are included in this 
association; and in the Aultmore district, Black Hill and Garral Hill and the 
eastern and southern flanks of these hills. Smaller areas are Gallowhill Wood 
and a tract of land west of The Balloch. In the Ardonald district there are 
several small areas lying to the east, west and south of Smallburn, and one 
west of Cairnmore. The Both Hill bordering the Huntly-Dufftown road, 
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5 miles west of Huntly completes the areas of this association in the north-west 
part of Sheet 86. 

Soils of the Durnhill Association have originated from a prominent band 
of quartzose pebbly grit occurring over Gallow Hill (1-2 miles north-east of 
Aberchirder), whilst an area of very quartzose schists over the Waggle Hills, 
south of Cuminestown, with a gently undulating topography is also classed 
in this association. 

Finally, there is an area (approximately 13 square miles) of Pliocene gravels 
lying north of Woodhead of Fyvie. This extends over a low gently undulating 
ridge (350-400 ft.) about 14 miles long and running in a north-east to south- 
west direction; because of the nature of the parent material—gravel as opposed 
to till—it has been distinguished as the Durnhill gravel association. 


Parent Material 

The parent material is till generally whitish yellow in colour and stony 
loamy sand texture derived from quartzite or highly quartzose rocks of the 
Highland Schists. 

Two main rock groups contribute to the parent material (A) the Cullen 
quartzite and (B) the Durnhill quartzite. 

The Cullen quartzite consists of two sub-groups. 


(1) The Findochty beds, comprising fine grained granulitic massive 

quartzite of white, grey, or pinkish colour with bands of thin lines of 

heavy dark minerals, and in places thin layers of quartz-schist not more 
than | ft. in thickness. 

(2) The Logiehead group which consists of a rapidly alternating series of 
rocks, the members of which average 1-1} ft. in thickness of mainly 
granulitic quartzite and quartz-schists. Micaceous layers occur and 
also dark garnetiferous mica-schists. , 


Till derived from the Cullen quartzite is found in the area from Logiehead 
extending westward to the edge of Sheet 96 and south to include the Bin of 
Cullen and the Hill of Maud. 

(B) The Durnhill quartzite varies from massive and flaggy quartzite with 
bands of micaceous quartzite, to laminated mica-schist and quartz-schist. 
It underlies all the areas of this association south of the Cullen quartzite. 

The Durnhill gravel association at Woodhead of Fyvie * is developed on 
a unique geological deposit labelled Pliocene Gravel (Plate XXT). Several 
exposures 10 ft. thick are to be seen, the best being at Mosslip. The deposit 
consists of stratified rounded white quartzite and quart-schist pebbles 
and gravel with lenses of white micaceous quartz sand. Flints are reported - 
to occur in the gravel but, are rare. A second area at Delgaty, Turriff, -is 
largely obscured by boulder clay, and the gravel deposit does not appreciably 
affect the soils. 

The till on the flatter ground of the Bauds of Cullen and the Moors of 
Findochty and Scotstown is modified drift, ie. slightly water-sorted. It 
contains many rounded quartzites and has a pinkish or reddish grey cast, 
due possibly, to the inclusion of some red and grey sandstone. 

On Knock Hill and Sillyearn Hill large erratics of troctolite occur, smaller 
sized stone fragments are also present but are not particularly conspicuous. 


* For a fuller description of this occurrence see “ Tertiary Gravels of the Buchan District 
of Aberdeenshire.” J. S. Flett and H. H. Read, Geol. Mag., 1921, p. 215, 
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Several blocks are of the order of 10 ft. x6 ft. x3 ft.; the troctolite is stated 
by Read to be the Dunbennan and Binn Hill rock and has travelled north- 
east from its source. The extreme acidity of the quartzite parent material is 
hardly infiuenced by these erratics. 

The till of Gallow Hill, Aberchirder, is derived from a pronounced quartzose 
pebbly grit band in the Macduff slates, and is shallow. On the Waggle Hill, 
south Cuminestown area, quart-schist is the dominant constituent of the till 
with some admixture of argillaceous-schist. 


Soils 


This association contains soils similar to those described under the séction 
“* Morphology and Genesis—Moor and Peat Podzol Soils” (p. 35). It 
forms the extreme member of the acidic associations in the area. 

Freely drained soils are found on the moderate to steeply sloping ground, 
and are podzols with a thin and relatively soft, discontinuous iron pan 
beneath the A, horizon. Very poorly drained soils above a thin hard con- 
tinuous iron pan occur on the flatter summit areas, but drainage of the 
horizons beneath the pan is free. Reference is later made to the ploughing of 
these soils and the attendant difficulty of classification due to improvement 
in drainage. 

Very poorly drained (peaty gley) soils tend to occur where the water-table 
is high as at the foot slopes affected by run-off moisture. These soils frequently 
show a fairly well defined bleached horizon although the underlying illuvial 
layer is gleyed. 

Poorly drained soils of the non-calcareous, low humic gley type do not 
appear to occur -in the natural or semi-natural state in this association. 
‘Certain soils, however, on the slopes to the south and west of Garral Hill 
are mapped as such. They may have developed as a result of cultivation of a 

‘very poorly drained, gleyed podzol with iron pan. 
, All the semi-natural soils are characterized by an accumulation of black 
raw humus at the surface, and have a marked development of the bleached 
A, horizon. The A, is usually between 9 and 18 in. thick but may be greater 
than this. Underlying the A,, a thin iron pan is common. It is frequently at a 
depth of 12-24 in. from the mineral soil surface, which is deeper than on most 
other parent materials. 

Relics of hill peat can be found on the Balloch and on Knock Hill, and it 
is probable that much of this association was covered by this deposit at 
one time. 

The moorland vegetation commonly contains the following plant species: 
‘Calluna vulgaris, Erica tetralix and cinerea, Empetrum nigrum, Eriophorum 
angustifolium, Scirpus caespitosus, Juncus squarrosus, Carex sp., Molinia 
caerulea, together with Sphagnum and lichen, etc. 


Series : 
Freely Drained (semi-natural) 


The following soil was taken from a steep slope at an altitude of 950 ft. . 
on the west side of Knock Hill. The vegetation is mixed Calluna and Erica 
cinerea, with a small amount of Deschampsia flexuosa, Empetrum nigrum 
and Blechnum spicant. 
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Generalized Profile Description 


Horizon. Depth. 
AL Layer burnt off. 
AF 0-4 in. Very dark brown, partially decomposed mor; felty and 
fibrous; many small roots; sharp change into 
A ,H 4-9 in. Black greasy humus; plastic and cloddy; large shrinkage 
cracks up to 4 in. wide—fissures now filled with brownish 
red fine roots, resembling cocoanut fibre, sharp change into 
Az 9-18 in. | Brownish grey (drying white), stony sand; some dark brown 
organic staining; relatively few roots; merging into 
B, 18-27 in. | Dark brown, humus stained, stony sand; soft; moist; weakly 
cloddy; sharp change into 
B, 27 in. Thin (4 in.) wavy iron pan, discontinuous, but with slight 
root accumulation above it where present; sharp change into 
B, 27-32 in. Bright orange-yellow, stony sand, some dark brown humus 
staining, firm; merging into 
Cc 32-40 in. Pale yellow, stony quartzose sand till.. 


In this profile, which is representative of sloping to strongly sloping sites, 
the humus stained B, layer is more strongly developed than is general; it is 
commonly about 3 in. thick, but may be absent. The iron pan occurs in 
almost all the Durnhill profiles, it is most strongly developed in soils on flat 
to moderately sloping sites where, as has been stated, it impedes the down- 
ward movement of water through the soil. On these sites there is a thickening 
of the AjH layer of black greasy humus and gleying occurs in the basal part 
of the A, layer above the pan. The gleyed A, layer (A,G) develops a greenish 
tinge and is wet and sticky. Frequently it is heavier textured than the upper 
part of the A, (which retains its grey, ashy, appearance) due to the increased 
weathering, particularly of felspar minerals. Almost all the soils of the 
Durnhill Association are stony. The size of the stones is not usually larger 
' than 6 in. but the stoniness is sufficient to add greatly to the wear of farm 
implements. Stoniness tends to increase towards the summits of the higher 
ground; the stones are concentrated in the surface layers of the soil, below 
which fewer stones and more fine material is encountered in the till. This 
phenomena is of common occurrence and, according to Tamm (1950), is 
attributable to frost heaving. 

An indurated layer not found in the Knock Hill profile described, is 
generally present as a B, horizon on smoother sites wherever there is a sub- 
statial covering of till, e.g—over the areas of this association lying to the 
west and east of Cullen Bay. 

When cultivated the Durnhill soils have a very dark grey coloured surface 
layer due to it being derived almost entirely from a mixture of black peaty 
A and the grey A, horizons. There are presumably insufficient iron com- 
pounds present in the surface soil to impart a brown colour to this layer. 


Poorly Drained (cultivated) 


Poorly drained soils of the non-calcareous (low humic) gley type, which 
are widespread in the more base-rich parent materials, are not commonly 
found. on the uncultivated heath and moorland areas of this association; 
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they occur, however, in the cultivated soils on the south slopes of Deer and 
Garral Hills, and may have developed as a result of the breaking up of a soil 
with an iron pan. 


Generalized Profile Description 
Horizon. Depth. 

N) 0-6 in. Dark brown sandy loam, moderate stone content of quartz- 
ite and quartz-schist, incoherent cloddy structure; irregular 
change into 

G, 6-19 in. Pale brown with frequent orange and grey mottling, loamy 
sand to sandy loam; moderate stone content of quartzite and 
quartz-schist; weakly cloddy structure. 

G-C 19-28in.  Pinkish-brown and grey stony loamy sand; no structure, 

merging into shattered quartz-schist. 

There is no increase in clay content in the G horizons of these soils, nor 
is there the increase in exchangeable magnesium with depth which is usually 
found in the non-calcareous gley soils. This tends to point to the gleying 
being superimposed on a podzol with iron pan profile. 


Very Poorly Drained 


This soil is least extensive: it occurs, as reported by Muir (1939), on the 
south-east side of Meikle Balloch, where the water from the main mass of 
the hill collects in a series of flush channels at the foot of a steepish slope, 
and then fans out over a gentle slope. There is a distinct possibility that 
peat has at one time covered this area. The semi-natural vegetation is 
Eriophorum-Narthecium moorland with Juncus articulatus flush. 


Generalized Profile Description 
Horizon. ‘Depth. 
N 0-13 in. Black to very dark brown peaty loamy sand; soft cloddy 
structure; roots plentiful; stones few; sharp change into 
A.-G 13-28in. Light grey with slight yellowish cast towards base; fine sandy 
loam; stones mainly quartz-schists—soft and decomposed; 
some iron mottling round root channels—stronger at top of 
horizon and fading out at base; weakly cloddy to amorphous 
structure; soft; few roots; sharp change into 
C-G 28-48in. Blue-grey to light olive-grey, loamy fine sand; rather mica- 
ceous; soft; amorphous; many decomposing quartz-schist 
stones, 

This soil is less stony than the freely drained series. In this association these 
soils have a distinctly leached appearance, probably resulting from the low 
iron content of the primary rock material. Wide variations occur in the 
texture, depth, and organic content of the surface layer. 

Except for improving the drainage of local patches which interfere with 
cultivation, tile drainage of these soils is hardly worth the outlay involved. 


Agriculture 
The major part of the Durnhill Association is uncultivated. Agriculturally 
it is one of the poorest, except for certain areas near the coast adjacent to 
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Findochty and Portknockie. The soils are stony, strongly leached and low 
in nutrients. In the extensive arable area covered by the Bauds of Cullen, 
Moor of Findochty and Moor of Scotstown cultivation has evidently been 
possible by virtue of its low altitude, 100-250 ft., and the favourable climate 
of the district. Shell sand and seaweed have been supplied to these soils, and 
in addition town refuse and fish manure from Findochty, Portknockie and 
Buckie, are reported to have been carted on in great quantities. Early potatoes 
for local consumption are grown intensively in this area, which is reputed to 
be the best in Banffshire for producing this crop. It is said that, “‘ the high 
content of quartzite stones in these soils tends to retain a certain amount 
of heat during the night and so tends to warm up the soil, which seems 
to hasten growth.” (Private communication—Ritchie, Factor, Seafield 
Estates). 

The farms are without exception small, ranging from 25 to 50 acres. The 
general rotation follows the north-east pattern but frequently only two years 
of grass are grown. Oats is the principal cereal but barley is also grown and 
yields are quite reasonable in a good season. Because of the large number 
of pigs which are being kept, several farmers, in recent years, have tried 
fodder beet which, although the Jand is not ideal for it, grows quite 
well. 

The grassland tends to burn badly in summer and in view of this, cattle 
stocks are low at this time. Except on those holdings devoted to dairying, 
the common practice is to buy weaned calves in September and sell them in 
June or early July of the following year, leaving the grass bare in July and 
August. Some farmers have made an attempt to grow lucerne in order to 
get over the drought difficulty but so far with unsuccessful results. As already 
mentioned, dairying is carried on in about 50 per cent. of the holdings. 
Most of the farmers sell their milk to the Marketing Board but quite a number 
carry on retail rounds in the neighbouring fishing villages. 

It was observed that after moderate falls of rain the cultivated surface soil 
becomes quickly sodden, but dries equally fast. This may be due to the hold- 
up of water either by the iron pan, which has not been disrupted by ploughing 
in certain places, or by the indurated layer which is comparatively close to: 
the surface in others. Deep ploughing seems desirable, and where it has been 
tried, it is reported by Ritchie to increase the yield of potatoes and root 
crops by at least 1 ton per acre. Most of the soils show a lime deficiency of 
20 to 40 cwt. but care has to be taken in its application as cases of ‘‘ Grey 
Speck ” or manganese deficiency in oats have been reported. Phosphate is. 
required in most fields and Basic Slag is a popular manure. Turnips do not. 
do very well on this land, although most farmers have generally a full shift 
under this crop. Silage as an alternative is popular on dairy farms and seems. 
to be gaining ground. 

Very little fattening of beef cattle is carried on but, apart from the 
purchase of weaned calves, quite a number are reared locally. Most holdings 
have a good stock of poultry on which considerable dependence is 
placed. 

A second area of Durnhill soils occurs in the parish of Keith and is known 
as the Glen of Newmill. While the coastal strip is of a freely drained series, 
this inland area is of a poorly drained type and gives rise to what is generally 
regarded as one of the poorest districts in Banffshire. It is composed of small 
crofts, varying from 10 to 50 acres and many are in a state of dilapidation, 
while some are almost completely derelict. Most of the holdings are owner- 
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occupied and in recent years a considerable number have changed hands 
and have been purchased by young men, some new to farming, who have 
been able to obtain them cheaply. It is hoped that these will provide a fresh 
impulse and that many of these holdings may be built up into productive 
units. Under conditions of good husbandry, they do give a return in a good 
season but, without some form of State assistance, it is doubtful if they 
could be carried on profitably. The rotation is again the typical one of the 
area but is fairly flexible as many of the fields are too wet to attempt 
the cultivation of roots. Poultry and pigs may be regarded as the main 
stand-by. 

The soils are used, after suitable drainage operations, fairly success- 
fully for forestry, e.g. the Hill of Maud, Bin of Cullen, and the Little 
Bin. 

Before planting the Balloch, the Forestry Commission tried planting on 
the natural surface and on turfs, but both Sitka spruce and Japanese larch 
went into a severe check. Wherever topography and other conditions permit, 
the present planting practice is, to plough deep single furrows at an espace- 
ment 44 to 5 ft. using a “‘ Prairie Buster ’” plough which turns over a 22 in. 
furrow about 12 in. deep. The effect on the underlying iron pan is illustrated 
below :— 

The pan is rup- 
tured in places Ao 
sufficiently to free 
the drainage and 
planting is done on 
the loose soil in 
the side or the top 
of the overturned 
furrow. 

Evidence seems to point to the pan weathering in from the furrow, and 
to the change over from a very poorly drained soil above the pan to the 
freely drained condition. Hence the soils are mapped as freely drained. 
It is thought that with the growth of the forest, and the improvement of 
aeration by the roots, and increased transpiration, the pan will not reform. 


Az 
Plough Sole 
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ALLUVIUM 


Distribution 

Alluvial soils are found along the stream courses and river valleys 
throughout the region; they also occur in former glacial overflow channels 
and lacustrine areas.. Wide alluvial terraces, up to one half mile in width, 
are associated with the four principal drainage channels, the Bogie, Isla, 
Deveron and Ythan, but the subsidiary streams such as the Idoch Water, 
King’s, Deskford and Boyndie Burns, have smaller spreads of an eighth to one 
quarter mile in width. Of the glacial lacustrine areas, that in the Corse of 
Kinnoir (East Huntly) is most extensive and covers 1,080 acres. Smaller 
areas occur within the Insch Association at Muirtown, Netherton, and in the 
vicinity of the King’s Burn. 

The topography is generally Jevel or very gently undulating, and the 
altitude is below 350 ft. 
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Parent Material 

The parent material is a water-sorted deposit laid down at the close of the 
glacial period or by subsequent streams since that time. Deposition may still 
take place in certain localities on the lower terraces. The higher terraces 
- which border the alluvium are usually of gravel and are included in the 
Corby Association. The texture varies from the surface but commonly the 
surface layer is fine sandy loam grading down into sand at 18 in. to 3 ft., 
below which it passes into gravel. There is an absence of stones. 

The lacustrine deposits are heavier textured but show a sequence of textures 
down the profile. Those within the Insch Association frequently contain 
buried A horizons, sometimes peaty with recognizable plant remains, but 
overlie gravel at depth. The Corse of Kinnoir deposit shows many variations 
for it appears to lie on an uneven till surface and the till comes near or to 
the surface in many places; in such vicinities the parent material appears to 
be modified drift, i.e. resorted till, with no apparent stratification and con- 
tains many fragments of soft and harder schist. Scattered stones occur over 
the area, and one large basic-igneous erratic was seen. Towards the northern 
end the deposit consists of mixed clay and sand; elsewhere bedded layers of 
soft and fine sand were found. Near the old brickworks, however, there is a 
moderate thickness of clay, possibly greater than 8 ft. 


Soils 

The soils on alluvium are immature and show no definite profile develop- 
ment. The imperfectly drained and poorly drained series are commonest 
over the main river system. Very poorly drained soils usually occupy areas 
of depressed relief such as relic ox-bow channels. The texture of the soils 
on alluvium is in general sufficiently light to permit free movement of water 
through the profile, but in a few places the sequence of textures down the 
profile contains layers of heavy texture which impedes the drainage. The 
soils on lacustrine parent materials are all poorly drained. 

The.water-table under most of the alluvium is normally at a depth of 
4 to 6 ft. but when the rivers are in spate it is of course temporarily much 
nearer the surface, and practically all areas of alluvium can, under exceptional 
conditions of rainfall, be inundated and hence subject to deposition or erosion. 


Series 

No differentiation into drainage classes is shown on the soil map, and as 
stated, no typical profile description can be given. The imperfectly drained 
series is widespread, however, and what is considered to be a fairly repre- 
sentative profile is given. The lacustrine parent materials which are included 
with alluvium on the soil map, particularly in the case of the Corse of Kinnoir, 
East Huntly, are sufficiently different to merit a profile description but the 
irregularity of the deposit makes generalization difficult. 


Imperfectly Drained (cultivated) 


The imperfectly drained series is most widespread. 
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Generalized Profile Description 


Horizon. Depth. 
S 0-12 in. Brown to grey-brown fine sandy loam, structureless to weakly 
cloddy; roots plentiful; occasional gravel; merging into 

12-18 in. Yellow and brown loamy fine sand; marbled appearance; 
yellow sand with brown staining of surface; surface material 
soft and friable. 

‘18-20 in. 4-in. bands of brown surface horizon material (buried 
horizons) separated with yellow sand; no structure; sharp 

+ change into ; 

20-40 in. Pale yellow sand to fine sand; mottled with orange-red or 
red-brown; some dark brown staining; single-grain structure; 
roots penetrate to 36 in.; sharp change into 

40 in.+ Coarse sand and fine gravel; occasional pebble. 


There is a tendency for the colour of the immediate sub-surface horizon 
to have a richer yellow-orange colour than the layers below, indicating some 
movement of iron to have taken place, but the presence of buried surface 
soil material is an indication of flooding and immaturity. 

Under conditions of poor drainage the surface layer has a similar colour 
to the better drained soils but the sub-surface layers show more distinct 
grey and mottled grey characters. 


Poorly Drained (cultivated) on lacustrine Deposit 


Generalized Profile Description 
Horizon. Depth. , 


S 0-6 in. Medium grey clay, cloddy, sticky and wet; iron staining 
, ; round root cavities to surface; worms and many roots; sharp 
change into 


G 6-24 in. Grey clay with slight pinkish cast; pronounced prismatic 
structure; sharp angles to structural units; grey coating on 
prisms with ochreous mottling; more pronounced below 12 
in., interior of prism brown with slight pinkish cast; worms 
and roots penetrate between prisms; merging into 

G 24-36 in. Grey-brown clay, prismatic structure fading out, tending to 
platy to massive structure; ochre mottling; occasional schist 
fragment; merging into . 

G-C 36-48in. Blue-brown clay; massive to amorphous; possibly varved. 


The above profile is a description of the soil from the deeper clay on 
the Corse of Kinnoir deposit; it is one of many from a’soil complex. The 
surface has almost certainly been disturbed, but is, however, usually clay 
textured, beneath which it may grade from clay to sand. 


Agriculture - 

Where the alluvial soils are of considerable extent and are relatively 
freely drained, they are among the most productive soils in the area. They 
are flat, stone-free, easily worked at almost any season of the year and are 
responsive to treatment. Poor drainage, a patchy distribution of the drainage 
classes, and the presence of gravel ridges lessens their value. The soils are 
invariably cultivated except in areas of very poor drainage which support a 
juncus-spirea type of vegetation, and in which lack of sufficient outfall 
precludes their reclamation. 
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LINKS 


Five small areas of the most recent raised beach, amounting in all to 160 
acres have been mapped as Links. These occur at Portsoy, Sandend, east of 
Logie Head, Cullen and Strathlene. They are, in general, flat with micro- 
relief, but may have a fringe of low, stabilized sand-dunes along their seaward 
edge. 

The parent material is dominantly sand, but interbedded layers of gravel 
are not uncommon. ; 

The soils are excessively drained; the profile, where developed, consists 
of 2 to 6 in. of dark brown sand to loamy sand with a very weak cloddy to 

“incoherent structure over pale yellow-brown, single-grain sand. Thin buried 
A horizons 1 in. thick may alternate in the upper horizons. ; 

The soils support a grassy vegetation which may provide occasional 
grazing. When mown and suitably attended they support a close turf ideally 
suited for golf courses, which have been constructed at Cullen and Strathlene. 
The weed flora frequently contains whins, eye-bright, wild thyme, daisy, 
mouse-ear chickweed, bird’s foot trefoil and ladies’ bedstraw. 


SKELETAL SOILS 


These soils, which occur on the Hill of Maud, the Bin and Little Bin of 
Cullen, and on Durn Hill, typically exhibit an A-C profile in which a relatively 
thin mor humus layer overlies shattered rock. ‘There is virtually no trace of 
a B horizon. In places the soil is bare of any organic covering. 

On the summit of Knock Hill a remnant of hill peat 6 to 8 ft. thick remains. 
Erosion of hill peat can be commonly seen to be a process of water erosion 
in which small gullies cut back into the blanket of peat, but once an area - 
of mineral soil is laid bare, wind erosion of peat takes place and greatly 
accelerates the rate of degradation. Following erosion the ensuing vegetation 
takes the form of ‘‘ wind-eroded Calluna”’ which is largely the cover found 
on the areas shown as Skeletal Soils (Plate XIV). 


PEAT DEPOSITS 
Distribution 

Two main kinds of peat are recognized in the area, hill peat and basin 
peat. 

Basin Peat. Many small areas of basin peat are scattered throughout the 
region, wherever a depressed topographical position permits drainage from 
surrounding land to accumulate and produce waterlogged conditions 
(Plate XII). Roughly, five square miles are occupied by basin peat. Some 
of the larger mosses are Auchintoul Moss, Reidside Moss, Craigbourach 
Moss—all in the vicinity of Aberchirder; Rowan Bauds and Whitely Moss, 
situated south and north of Knock Hill respectively and Wartle Moss some 
2 miles south of Rothienorman. 

Hill peat is extensive on the Hill of Fishrie and Hill of Troup, and on 
the high plateau to the north of Strath Isla. A further large area occupies 
the summits of Cloichedubh Hill, Cross Hill, Long Bank, Raven Hill and 
Muckle Long Hill, all south-west of Huntly. About 114 square miles are 
occupied by hill peat. 

Origin and Characteristics. A comprehensive account of peat, dealing 
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with its formation, classification, structure, composition and uses, is given 
by Fraser (1943, 1948) in an account of ‘‘ Peat Deposits of Scotland,” Parts 
I and II. 

A soil may be regarded as peat when it contains 60 per cent. or more of 
vegetable matter, and when it is generally greater than 12-15 in. thick. If 
the organic matter is between 20-60 per cent., a soil is referred to as “‘ peaty ” 
rather than peat. 

Peat as defined by Fraser is an accumulation of more or less decomposed 
plant remains formed on waterlogged sites, swampy tracts or bogs. Character- 
istically, a peat profile shows from above downwards (1) living plants (2) 
dead plants and (3) a compact brownish, or brown-black mass of decaying 
vegetation. The decomposition of the dead plants is brought about by the 
action of bacteria and to a lesser extent of fungi. The essential features which 
separate peat from other soils are (a) its accumulation under anaerobic 
conditions which result from excessive water at the soil surface, and (0) its 
predominantly organic character. 

The so-called Hill Peat in this bulletin would be described by Fraser as a 
type of Blanket Moss. The conditions requisite for its formation are (1) 
abundant rainfall fairly evenly distributed throughout the year so that the 
surface of the soil is more or less constantly saturated; (2) high cloud 
frequency; (3) a temperate climate with cool summers and mild winters. 

Hill peat is commonly 3 to 8 ft. thick and shows little variation in com- 
' position from top to bottom. As a rule the base of the profile is a layer of 
buried humus derived from the previous vegetation, e.g. the mor humus of 
a podzol soil, but above this is Sphagnum-Trichophorum-Eriophorum—Calluna 
peat of which the rest of the deposit is formed. The remains of the constituent 
vegetation are usually recognizable. 

Hill peat forms on gently to moderately sloping ground. 

Basin peat may go though two stages of formation (1) Low Moor and 
(2) Raised Moss. The first stage frequently takes place under lacustrine 
‘conditions in which reed grasses growing round the margin of a lake or 
pond, slowly extend towards the centre as the pond becomes silted up. At 
this stage the centre may have a depressed contour. According to the reaction 
of the water—whether calcareous or acidic, so will the composition of the 
vegetation be affected. Basin peats formed under the influence of acid 
water are known as oligotrophic deposits, whereas peat formation under the 
influence of calcareous water is referred to as an eutrophic deposit or Fen 
peat. Deposits of an intermediate type are referred to as mesotrophic. 
Peat formation in the surveyed area has passed beyond the first stage and 
has been built up latterly by Sphagnum, Eriophorum vaginatum, Trichophorum 
caespitosum and Calluna, etc., on mesotrophic remains, that is the lowest 
layers contain plant remains of grasses and sedges under conditions 
which were relatively base-rich but acid in character. Variations in the 
character of peat can be recognized in a peat profile which may represent 
changes in the climate of the period. One zone of this kind situated at the 
top of the low-moor stage and the base of the raised moss stage, is a layer of 
pine tree stumps which marks a sharp change in the character of the peat 
resulting from a profound change in climate. It is called a Grenze horizon 
(German for “ boundary ”’) and is believed to have been formed during the 
Sub-Boreal period, which covered some 3000 years (see p. 9). 

The depth of the basin peat in the centre of an uncut moss is commonly 
over 20 ft. . 
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Fic. 10 


Depth 
in Bete aatual A dccr WMG neti Mlene A. Vegetation, Calluna, Eriophorum, Sphagnum. 


Sphagnum predominating, with Eriophorum and 
Culluna. 


Eriophorum peat, with Sphagnum and Calluna. 


. Eriophorum peat. 


Grenze, with Pine-birch-heath peat and pine 
stumps. 


Phragmites peat. 


Older Phragmites, with stumps of Birch, Willow 
and Alder. 


Sedge-grass (Grass moor) peat with no stumps. 


Mud peat, with mineral matter. 


Diatomaceous peat-mud. 
Fine clay. 


Boulder clay and fine clay. 


A SECTION (PROFILE) OF A BASIN PEAT—NORTH-EAST OF SCOTLAND 


“Peat Deposits of Scotland,” Part I, G. K. Fraser, Wartime Pamphlet, No. 36 
D. S. 1. R. Geological Survey of Great Britain 
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In his account of the peat deposits of Scotland, Fraser gives an account of 
all of the larger Mosses occurring in Sheets 86 and 96, of which the following 
are two sample descriptions :— 


Auchintoul Moss, immediately East of Aberchirder 


“* Elevation 450 ft., area 130 acres of which a seventh is planted and up 
to a half disturbed by cutting. The whole moss may have been cut over at 
one time. Invasion by trees (pine, birch, etc.) is general in the vicinity of the 
plantation and on old banks. Drainage accomplished in the past by good 
ditches to Auchintoul Burn to the north. Access is very easy since the main 
road touches the moss and a good secondary road passes over it. Depths 
up to 12 ft. have been found by boring and by estimate. Younger peat 2 to 
to 4 ft. of Sphagnum, over 4 ft. of black Cottongrass (Plate XIID grenze with 
pine stumps; older peat; sedge grass, with broad leaf tree remains up to 
6 or 8 ft.” ' 

A raised moss, Basin peat. 


Whitely and Collartown Mosses, lying 14 miles north-west of Knock Hill and 
2 miles east of Windyhills on the Keith-Cullen road 


“* Elevation 650 ft., area 250 acres, of which more than half has been cut 
over at least once. At present the moss is being extensively used by country 
people for fuel. The Collartown section has been mostly cut over to a depth 
of 8 to 12 ft., i.e., nearly to the bottom. Access is easy, a good second-class 
road passing through the moss while at least one rough road leads to the 
deeper eastern parts. Drainage has been carried on satisfactorily in the 
past although, in order to exploit the lower levels, deeper ditches will be 
necessary. Depth around 14 ft. The younger peat is of the Sphagnum- 
Cottongrass type with some 3 ft. of fairly clean sphagnum peat forming the 
surface and sphagnum-cottongrass peat in depths up to 4 ft. The older peat 
is chiefly 6 ft. of sedge-grass peat although local Phragmites has been noted. 
The basal layer of 1 ft. of black amorphous peat resembles marsh humus 
rather than lake mud. Pine stumps are found but are not abundant, and the 
peat as a whole is free of tree remains.” 


A raised moss, Basin peat, 


These descriptions indicate the main use made of peat for fuel, and infer 
some of the difficulties of drainage and access, they also point to the variable 
botanical composition of the deposit. 


MIXED BOTTOM LANDS 


The group of mixed bottom lands contains the soils found in stream channels 
and drainage draws. Generally, the soils are of alluvial origin, or have been 
developed on substantially water-sorted till. The type of physiographic 
feature mapped as mixed bottom land is a relatively small channel with 
sloping sides, in the bottom of which is an irregular distribution of alluvium, 
with soils of variable texture, drainage class, and age. 

The soils belong to no major group, while the individual soil series present 
are too complex and variable to map. 
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V. Agriculture 


Historical 

Ancient monuments of stone circles, carved.stones and standing stones are 
relatively common in north-east Scotland. An examination of the 6 in. to 
1 mile Ordnance Survey sheets shows innumerable sites where artefacts, 
burial cairns and the remains of ancient man have been found. It is certain, 
therefore, that man has inhabitated these parts from Stone-Age times. It 
may be assumed that various parts of the surveyed area have been cultivated 
for many centuries, probably in the valleys and in the coastal areas. 

During the seventeenth and early eighteenth centuries, the bulk of the 
population lived in small scattered communities—the kirktowns, milltowns 
and seatowns, and various farming townships based on the in-field—out-field 
system of agriculture. 

One of the more densely populated areas in the county was the Insch Valley 
district, long famed as the “‘ granary of Aberdeenshire.” In this area, Walton 
(1950) found a remarkable correlation between the distribution of the popula- 
tion and the deep soil areas reported by Glentworth (Figure 11). 


FIG. 11 


+ Persons enumerated in the Poll Book ce Deep dry soil 


o 4 Mites 


INSCH AND GARIOCH LOWLAND. DISTRIBUTION OF POPULATION IN 1696 IN RELATION 
TO DEEP DRY SOILS 


A combination of factors is suggested as being responsible for the formation 
of these deep soil areas, such as original differences in deposition of the till, 
e.g. crag and tail effect, biological aspects (e.g. more luxuriant growth in 
pre-cultural times on south facing slope), and human improvement. In this 
last respect, records of agricultural practices are recorded by Garden in the 
year 1683 (1907) in which he states: “ In good marble and clay soils they used 
to mix their cattle dung with marish earth or scroof off useless ground and, 
letting them rot a year together, put them to the land in the beginning of 
winter and will reap after this the fifth or sixth corn, ordinarily they used to 
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put at most seven hundred cartfuls to the acre of land.” It is probable there- 
fore that some deepening of the soil has taken place. by long-continued 
improvement of the in-field areas, on which farming townships were based. 
These townships, consisting of varying numbers of people, were usually 
inhabited by a tenant holding the land from the laird, and a number of sub- 
tenants, with subsidiary cottars known as grassmen, who had no land and 
who usually combined a trade with their agricultural work. The occurrence 
of cot-towns in the present day settlement names, seems to indicate that the 
cottars may have lived slightly apart from the main township. The most 
characteristic unit ranged from three or four to rarely more than seven or 
eight households, while the status of the tenants occupying them varied in 
the Lowland and Highland parts of the region. 

In Highland tracts these settlements were mostly those of the joint tenants, 
with or without a gentleman tenant above them; in the Lowlands there were 
commonly two tenants with servants, a sub-tenant.and two or three cottars. 
Occasionally larger hamlets were found with tradesmen, weavers, tailors, 
shoemakers, merchants and so on. The scattered distribution of these farming 
communities was the result of a complex inter-relationship of physical, 
biological and economic factors attendant upon the landscape, which resulted 
in only a very restricted amount of land being available for cultivation with 
the technique and implements of the time. Separating each small tract of 
in-field and out-field and indeed interspersed with it, were barren wastes of 
infertile and often stony and marshy moorland and peat bogs. The alluvial 
flats and haughlands, which produced good crops of oats and barley, were 
liable to periodic flooding. The peat mosses played an important part in the 
economy and seasonal rhythm ‘of work since they provided the essential fuel 
of the pre-coal era. 

Two extracts from ‘“ The Wilsons, A Banffshire Family of Factors,” 
privately printed by Andrew Baxendine & Sons of Edinburgh in 1936, give 
a good description of the land in the seventeenth and eighteenth centuries. 


‘¢ |, , Somewhere about the year 1635—a dour inhospitable, unproductive 
land it must have been. By far the greatest portion of its surface was treeless, 
waterlogged, strewn with innumerable boulders of every conceivable size and 
shape, incapable of cultivation save of the poorest type of bere and oats, and 
that in only small patches, and affording but the most miserable sustenance 
to a few head of tough and scraggy cattle and to limited flocks of half-starved 
and, by the same token, very stringy sheep, from whose tarred and matted 
fleeces it was impossible to weave anything but the coarsest woollen yarn. A 
land, too, quite innocent of roads or of any means of intercommunication 
between scattered hamlets and isolated habitations save a few ill-defined 
tracks, which, often for months during the long and severe winters of the north, 
must have become lost to view and not much better than a snare and a delusion 
to the luckless traveller compelled to try and make his way along them either 
on horseback or afoot. Nor, even if he succeeded in reaching his destination, 
might he expect to meet with any of the ‘ comforts 0’ the saut market,’ for he 
would find even a farmhouse ill-built, ill-furnished, ill-lit, ill-ventilated— 
destitute, in fact, of everything but the bare necessities of existence—with a 
kitchen midden in close proximity to its walls, a byre or two and, possibly, a 
doo-cote near by, and a wheen grossart bushes and kale runts struggling for 
life round about. In those days each individual household was dependent on 
its own exertions for its annual provender—its brose, its broth, its porridge, its 
‘ cakes,’ its occasional smoked fish and salted meat—and woe betide its inmates 
if the scanty harvest failed.” . 
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“| | . They took up their residence at Brangan, an extensive farm in Boyndie 
parish which, lying as it did on high ground looking down on Scotsmill, and 
being exposed to—and swept by—the full force of every wind that blew, was 
then in a very backward state. But at the time of their marriage (approx. 1760) 
a spirit of hope and confidence had awakened throughout all Scotland which 
was detined to bring prosperity not only to her industrial undertakings but, in 
an even greater degree, to her agricultural pursuits. Everywhere bogs and 
mossy lands were being efficiently drained, the antiquated and uneconomic 
system of the ‘ run-rigg ’ was rapidly being deserted in favour of the enclosed 
field, richer types of seed and more scientific instruments were gradually being 
introduced, and vast numbers of trees were being planted by enterprising pro- 
prietors, who—and this was probably the most important and judicious of all 
the innovations of the time—now began to see the advantage of granting 
lengthier and, ipso facto, more encouraging leases to their tenantry. ; 

“ Prices of commodities as well as wage rates were steadily rising—incident- 
ally most money transactions began to be carried out in sterling after 1760— 
more commodious and more comfortable houses were being built, and all sorts 
of luxuries hitherto undreamt of by even the most wealthy were quietly making 
their way into comparatively common use.” 


Most of the farms as we now know them (Plate XI) have been built up 
from the old crofting system during the past 200 years and it is almost true 
to say of the area surveyed, that at the present time almost all the land, which 
it is possible to cultivate economically, has been brought into cultivation. 
Dyked fields, now out of cultivation, high on the Foudland Hills bear witness 
to the land hunger that must have existed when [and reclamation was in full 
swing. By and large the soil of the greater part of the area is inherently poor 
and the present fertile and productive condition of the land owes much to the 
considerable toil and effort of those who have tilled the soil for the last 200 
years. Towards the end of the eighteenth century, proprietors began to give - 
considerable attention to land improvement and considerable encouragement 
and guidance was given to tenants. Unbroken.areas of land were leased 
rent free and, in spite of the fact that, by their own labours tenants’ rents were 
increased as land was brought into cultivation ahd leases renewed, evidence 
indicates that proprietors did play a considerable part in development. They 
are said to have been amongst the foremost improvers of their day. They 
encouraged enclosure of land and were responsible for the introduction of 
the sytem of alternate husbandry. The ‘run-rigg’ system of land tenure has 
already been mentioned and the system of in-field and out-field has also 
been briefly described. Under this system the in-field, which was the area 
round the house, was cropped—usually in a cereal/legume rotation—and the 
Jand received all the dung produced on the holding. The out-field land was 
cropped with cereals until exhausted and then left to recover. The rest of 
the holding was described as pasture and would be known as rough grazing 
to-day. Easter Aucharnie, a well-known farm in Forgue, is in the centre of 
the area surveyed. In the Aberdeen Journal of 24th April, 1811, it was adver- 
tised to let “for such number of years as can be agreed on” and was said 
to consist of “ 10 acres of old in-field, 55 acres of out-field and the remainder 
improvable moor and pasture ground.” This same farm to-day consists of 
244 acres of arable land and 5 acres. rough grazing. This gives some idea. of 
the development that has taken place. 

Implements of cultivation in the early days were few and pantie: The 
more difficult and stony land was trenched with a spade and the stones 
removed and used to make field boundaries or dykes and drains, which were 
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built of flat stones. The land was limed and, with the introduction of bones, 
guano and superphosphate in the middle of the nineteenth century, fertility 
was gradually built up. New crops were introduced and better varieties 
of cereals and grasses became available. Later, Wild White Clover was intro- 
duced and stocks were upgraded. New legislation affecting land tenure has 
given farmers more security and an incentive to improve their holdings- 
On the whole, a very sound agricultural system has been built up and the 
land seems to get more productive as the years go by. 


Climate 


There is little variation in climate in the area covered by the Huntly and 
Banff sheets except local differences attributable to altitudinal variation, 
exposure, and shelter. The annual rainfall is normally between 30 and 35 in. 
and is relatively uniformly distributed throughout the year. The maximum 
air temperature in summer is seldom above 80° F. whilst the lowest winter 
figure is about 0° F., the main daily temperatures are generally between 40 
and 55° F. Late frosts are common on certain low lying areas. 

In general terms, agriculture stops at between 800 and 900 ft., above this 
altitude crops are slower to ripen and late harvests are experienced. The 
valleys are proportionally earlier. Along the Moray Firth coast from about 
Banff westward there is somewhat less rainfall and a higher incidence of 
sunshine than over the rest of the area. 

The climate favours arable, grassland and stock farming. 


Size of Farm . 

There is considerable variation in the size of farms throughout the area, 
but the majority of units are of sufficient size to provide a living for the 
farmer and his family—anything smaller than this only providing a home for 
the holder, who is often engaged in some other occupation sometimes ancillary 
to agriculture. Few wholetime units are below 40 acres and there are few 
farms over 300 acres. With the improvement of conditions in the industry, 
there has been a development in multiple farming, whereby one man now 
occupies two or more units. This has created a problem for young people 
wanting a farm of their own. The average size of a farm in Banffshire is 
about 70 acres, whilst in Aberdeenshire it is slightly higher. Over the whole 
area, about 50 per cent. of the farms are owned by the occupier. 


Leases 


About 50 per cent. of the farms are held on lease from various proprietors. 
In the first place these run generally for a period of fourteen years, with a 
mutual break at seven years. The land is taken on an acreage basis and rents 
vary in Banffshire from 12s. 6d. per acre to 25s. per acre. This figure on the 
average is slightly lower in Aberdeenshire. The.figures quoted above indicate 
pre-war rents, the present rates being anything from 30s. to 60s. per acre. 
Many leases have run their course but tenancies are continued by “ tacit 
telocation,’’ and tenancy conditions are seldom interfered with unless im- 
provements are carried out by the landlord. Leases often stipulate the type of 
farming that is to be carried out, although quite a latitude is now allowed 
and, generally speaking, anyone who makes a reasonable success of his farming 
operations can adopt any cropping system he likes. The following is an 
extract from the lease dated 7th September 1836, from information supplied 
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by Mr. Munro, Factor of the Fife Estate. It indicates how carefully the ane 
was looked after, from almost the beginning of organized farming:— 


“ FIRST. As regards the Estates situated in the Counties of BANFF and ABER- 
DEEN: The possessions shall be divided as nearly as possible, into either five 
or seven divisions of equal sizes, each division consisting of one entire close 
field, and not of disjoined patches. A regular rotation of cropping and manage- 
ment shall be begun as early as possible, and preserved throughout the lease. 
If the fifth shift rotation shall be adopted, the Tenant shall on no pretext 
whatever take more than one, and if the seventh shift rotation shall be adopted, 
not more than two white crops off any part of the same ground in succession, 
without a green crop or fallow properly cleaned and dunged intervening, after 
which a grain crop may be taken, properly laid down with grass-seeds; and the 
ground so laid down shall remain in grass, if the rotation first mentioned is 
adopted, for two, and if the second, for three successive years at least; the first 
of which grass crops may be cut for hay, but the following grass crop, or grass 
crops, must be in pasture; and which rotations respectively shall be continued and 
adhered to throughout the lease. 

‘* And in order that strict attention may be paid to these regulations, and to 
the mode of cropping herein prescribed, any Tenant who deviates therefrom, 
without permission from the District Factor, in writing, shall be liable to the 
Heritor for payment of double the rent of the possession, for each year in which 
such deviation shall take place, by and attour the damage that may be occasioned 
and incurred by breach of all or any of these Regulations; and the Heritor, or 
others employed by him, shall, at all times, have liberty to perambulate or ride 
over the fields, in order to ascertain how far these Regulations, as to the crop- 
ping, etc., have been complied with; and the Tenants are expressly prohibited 
from selling from off their possessions any straw or other farm produce, excepting 
hay, thrashed-out grain, potatoes, and bestial.” 


Buildings with fixed equipment, drains and march boundary fencing are 
generally the landlord’s responsibility, but again there is considerable bargain- 
ing on certain estates in connection with improvement or repairs to such 
items, 


Labour . 

The area is one of family farms. The farmers are working farmers and 
often the family is also employed. Hired men are now mostly married and 
stay in farm cottages. The older system of employing single men, who lived 
in the farm bothy and fed in the farm kitchen, is dying out. Workers are, on 
the whole, highly skilled and are paid, in many cases, well above statutory 
rates. There is generally one full-time employee for every 50 acres arable 
land. A cattleman will look after anything up to 120 cattle, depending on 
whether they are tied or loose, and a dairy cattleman will look after 40 milking 
cows and followers with little assistance. 


Cropping 

The humid, temperate climate allows most crops to be grown in at least 
some part of the area. The coastal area of Banffshire, with its higher incidence 
of sunshine, is particularly suitable for wheat, beans and sugar beet, in 
addition to the general run of crops. The type of agriculture followed is 
mixed farming, i.e. cash cropping and the production of livestock, particularly 
the fattening of cattle and sheep. 

Prior to 1939, a fairly fixed rotation was followed generally with a 5, 6 
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or 7-course shift, with respectively 2, 3, and 3 or 4 shifts in grass. Owing to 
difficulty with Finger-and-Toe in the growing of turnips, the 5-course rotation 
has been largely abandoned. Since 1939 rotations have become very flexible 
and, in many cases, up to 75 per cent. of the arable is cropped each year. 
With sensible use of lime and fertilizers and attention to proper stocking, the 
land has not suffered and, if anything, is more productive. Farms with large 
areas in cash crops generally carry heavy winter stocks of cattle, producing 
dung which is so important in the maintenance of fertility. 

Oats are by far the commonest cereal, followed by barley which is grown 
particularly on the drier coastal belt. There is a small acreage of winter 
wheat and there is no reason why the acreage of this crop could not be 
increased. 

A common rotation is cereal, roots, cereal and three years grass, or two 
cereal crops followed by roots and then a cereal crop with three years grass. 
Potatoes are generally grown after ploughed out grass or as part of the root 
shift. Owing to the danger of crops lodging after ley, in certain of the better 
areas the rotation is sometimes roots followed by two cereal crops. As 
stated before, barley is grown in the drier areas and seed potatoes are 
grown near centres of population which supply gatherers at harvest. The 
fertilizer and lime requirement of Scottish soils have been discussed and 
summarized’ by Stewart (1950 and 1951); manurial treatment recommended 
for the crops commonly grown in the area are as follows:— 


TABLE E 


Recommended Rates of Fertilizer—-Application to Various Crops 
in pounds per acre of the main nutrients 


Nitrogen | Phosphate} Potash 
(N) (P205) (K;0) 


Lea oats—Broadcast. .° . : F 7 : 10-15 25-30 20 

Drilled . : 5 ‘ z . 10-15 12-15 - 20 

Second cereal crop—Broadcast A 3 : 20-30 40-50 30 

Drilled . : : ; < 20-30 20-25 30 

Clean land (with grass seeds) . 5 - ota BZ 20 60-80 40 

Turnips and swedes : : ‘ 2) 43 é 25-30 . 112 66 

Potatoes A . F 3 : : ‘ : 66 88 112 

Fodder beet . ‘ , 3 : Bet, .- 28 é 66 66 66 

Grass—Early grazing . , ‘ : 2 F 20 40 25 
Grass (intensive cutting)— 

(1) Winter application F : 2 : — 100 120 

_ (2) Summer application (three cuts) 5 ‘i 120 —_ = 


. The drilling of cereals is common with and without fertilizers, and farmers 
are slowly appreciating the value of the combine drill, with its saving of seed 
and fertilizer. Drilling rates are generally:— 


Oats . -. 44-5 bushels per acre. 
Barley. . 24-3 bushels per acre. 


Reith and Williams (1949) found that of the advisory analyses of soil 
samples from the agricultural land in Aberdeenshire, only about 5 per cent. 
of the fields have a satisfactory lime status, while more than 40 per cent. 
require over 2 tons CaCO, per acre to bring them to a satisfactory level. 

The following table, taken from the Annual Report of The Macaulay 
Institute (1949-1950) shows the grouping of advisory soil samples from 
rotational land in Aberdeenshire and Kincardineshire :— 
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PLaTE XVII 
The smooth contours of the glaciated heather-covered hills (Calluna Heath); note the bare 
ground on the hill, due to heather burning 


PLATE XVIII 


Exfoliated weathering of olivine-norite—the main rock constituent in the till of the Insch 
Association 


PLATE XIX 
Crumb structure of a good grassland soil 


PLATE XX 


The meandering iron-pan in an uncultivated profile of the 
Corby Association on fluvio-glacial sand and gravel 


TABLE F 


Grouping of Advisory Soil Samples from Rotational Land in Aberdeenshire and 
Kincardineshire, according to their Contents of Lime, Phosphate and Potash 


Soil Association Sales __ time Phosphate __Potash 
Examined | *S|SL/L|s {s_| L|s [SLI L 
Countesswells . . : 2,425 2 "45 53 10° 59 “31 | 7/69 | 24 - 
Strichen . . . . 443 ~2 135/63} 2135) 63 | 14| 76 | 10 
Inch... 70 | 2 | 66 (32/15 / 54/31} a1 | 67 | 22 
Tarves . . . «| ~S«O,388 3 | 52} 45! 7151] 42/14] 75/ 
Foudand. .  .  .| ~~ 2,510 2/42/56]; 3|27|70118| 73! 9 
Corby... ~~. «| «2,018 2)47!51| 91571341 7) 70/23 
Hatton... 42g | 1|41}58| 2|29169| 9173118 
Alluvium . | — 


* S=satisfactory; SL=slightly low; L=low. 
The figures under the various heads are percentages of the samples examined. 


The figures show that deficiencies of lime and phosphate are still wide- 
spread, and that the majority of the soils are slightly low in potash. Allowance 
must, however, be made for the fact that a high proportion of the advisory 
samples may come from poorer fields. The samples are not all from areas 
within the confines of the Huntly and Banff Sheets. ‘ 

Lime quarries in the area are kept at full production and farmers are 
encouraged to apply maintenance dressings at least once in a rotation, and 
this generally amounts to about 30 cwt. of Ground Limestone per acre. Lime 
is commonly applied to the last cereal crop which is undersown with grass 
and clover seeds, but with the development of lime-spreading services, much 
more liming of pasture is now being done. Cropping is well organized, 
practically every farm having one or more tractors. The depth of ploughing 
has increased in recent years, lea generally being ploughed to a depth of 
about 7 in., stubble to about 10 in. and clean land to a depth of about 6 in. 
Sub-soiling is practised on.a limited scale where a hard pan has developed. 
Most of the binders are power driven and there are one or two combine 
harvesters in the area and at least two farm grain driers. Drying is also 
undertaken by agricultural merchants. Potato growing is almost entirely 
for seed or for home consumption. Most stocks of seed potatoes receive a 
high grading on inspection, the spread of virus disease has been very slow. 
A recent market has developed the export of seed potatoes to overseas 
countries, particularly South Africa. Crop yields over the area are of the 
following order per acre:— 


Oats. . 21-24 cewt. up to 33 cwt. 
Barley . . 24-28 cwt. up to. 40 cwt. 
Wheat . . 30cwt. 

Turnips . 15-25 tons up to 35 tons. 
Potatoes . 7-8 tons up to 11 tons. 
Hay + . 3040 cwts. © 
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Grass land production is important in this stock raising district and most 
farmers are now “ grass conscious.” Great care is taken to ensure the good 
establishment of seeds. The land is cultivated to a fine tilth and lime and 
insoluble phosphate, particularly Basic Slag, are generally applied. Cereal 
nurse crops are not sown too thickly. Most grass seed mixtures are based on 
what is popularly known as the “ College of Agriculture Mixture,” viz.:— 


14 lb. Perennial Ryegrass. 

8 lb. Danish Cocksfoot. 

4 lb. Scots Timothy. 

2 lb. Broad Leaved Red Clover. 

2 Ib. Late Flowering Red Clover. 

1 Ib. Alsike. 

1 lb. New Zealand Wild White Mother Seed. 
4 Ib. Kent Wild White Clover. 


Different strains of grass and clover seeds are included to the farmer’s fancy 
but most still stick to reliable early commercial strains. Grass cut for hay, 
silage or drying—there are two driers available—can be first, second or third 
year’s grass. The cutting of mature grass is generally avoided. Rotational 
grazing, and more recently restricted grazing, utilizing electric fencing, are 
practised and farmers are quickly appreciating the main points of good 
grassland management. The carrying capacity of most of the grassland is at 
least one adult beast per acre. In the past, farmers regarded dung applied to 
the root crop as the important thing in keeping up fertility; now they rightly 
realise the value of grass in this connection. 

Livestock production is mainly the feeding of cattle and sheep and large 
numbers of both are imported yearly so that stock numbers can be kept up. 

Cattle breeding is carried on only on a limited scale but, with the increasing 
price of store cattle, some feeders are being forced back to breeding. Some 
of the smaller farmers practise multiple rearing, either multiple suckling or 
the pail feeding of a large number of calves from milk supplied by a relatively 
small number of cows. Calves of cross dairy breeds are much sought after 
for this purpose. 

Flocks of breeding ewes are common. Blackfaces, either pure or crossed 
with Border Leicester tups, are favoured on the higher ground; Cross-bred 
ewes—Half-bred or Greyface (Blackface x Border Leicester) are mated to 
either Oxford or Suffolk Tups, on the lower land for quicker maturing 
crosses. The carrying rate is generally about 40 ewes to 120 acres of arable 
land. Many Half Bred lambs are sold into breeding flocks in the South of 
Scotland and the North of England. Most of the other lambs are fattened, 
mainly on turnips, the turnips being fed in breaks or cut, in troughs and fed 
with oats and hay. 

The cattle at one time were mostly fed in byres in winter on turnips, oat 
straw and hay and bruised oats, but many are now fed loose in covered 
courts. Much of the quality beef produced in the north-east of Scotland came 
from this area. With emphasis now on quantity rather than on quality there 
is quite a lot of grass fattening when 2} and 33 years old. Cattle are stored 
in winter on turnips and oat straw and fed off the grass in summer. They 
generally gain about 4 cwts. in liveweight per twelve month period. Silage, 
made from both grass and cereal legume mixtures, is gaining in popularity 
in the winter feeding of cattle. Records of trials carried out by the College of 
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Agriculture have shown that all classes of cattle will do well on silage and it 
compares very favourably with turnips as a winter feed. There is a small 
amount of dairying carried on in the area, mainly in the vicinity of the larger 
towns. The bulk of the dairy cattle are of the Ayrshire breed, although 
Friesians are gaining in popularity. Most of the dairy herds are attested, a 
few are pedigree and quite a number are milk recorded. The average pro- 
duction in the area is around 650 gallons per cow per annum. 

Most farmers keep a few pigs, generally one or two sows and litters are 
generally fattened off on home-grown rations. Specialization is increasing 
and a number of farmers are erecting piggeries of the latest design. 

Poultry is very important in the farm economy throughout the area, 
irrespective of size of farm, with most units carrying 300 to 400 laying hens. 
Until recently these were kept on free range in the field, but the rather exposed 
nature of the countryside in winter and the high price of winter eggs, has 
encouraged more intensive systems of egg production, i.e. on deep litter and 
in batteries. All sorts of odd buildings have been turned over to these systems 
of production with surprisingly good results, often in spite of a considerable 
departure from the recognized rules of husbandry. The farmer’s wife seems 
to realize that if hens are well fed and kept dry they are happy whatever the 
surroundings. Artificial lighting is generally used in operating these intensive 
systems. Breeding stocks are generally healthy and rearing is carried out 
almost entirely on free range for the purpose of maintaining stamina. It is 
recognized that the weekly cheque for eggs, generally the woman’s perquisite, 
keeps the household going. Ducks and turkeys are only kept in small numbers. 


Agricultural Trades 


Farmers in this area are particularly well supplied with tradesmen to serve 
their various needs. Excellent threshing mills, ploughs, cultivators, sowers, 
potato dressers, etc., are made in the area, and local blacksmiths, joiners 
and masons can always be depended upon to turn their hand to any job 
about the farm and there is generally no scarcity of sound ideas for tackling 
any problem. 


Advisory Service 


This service is based on the North of Scotland College of Agriculture, 
with headquarters in Aberdeen. The area surveyed is served by Advisers in 
’ Agriculture, Poultrykeeping, Machinery, Horticulture and Bee-keeping and 
a staff of specialist advisers is available at headquarters to deal with more 
difficult problems. Investigations into local problems are carried out by 
members of the College staff and field demonstrations are laid out at various 
centres throughout the area. Winter courses on different subjects are 
conducted throughout the area. 


Farmers’ Organizations 

Farmers in the area are on the whole progressive and constantly seeking 
to improve their technique with a view to increasing production. They are 
well organised and a number of them play their part in National Organizations. 
There are ten Young Farmers’ Clubs in the region surveyed, with a member- 
ship of almost 1,000, representing about one-eighth of the total membership of 
the movement in Scotland. This may help to indicate the intensive nature of 
the agriculture and it also augurs well for future development and progress. 
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Note on Erosion 

Soil erosion is not a problem in the north-east of Scotland. The light 
textured Corby and Boyndie soils have been seen to blow in the spring 
under conditions of unusual dryness. Occasional gullies of water erosion, 
particularly on the inter-tilled root crop, in which the drills run up and down 
the slope—which they invariably do—have been noted. Where this has 
occurred, an attempt is commonly made to re-transport the eroded soil to 
the top or to the thinner parts of the field. Occasionally deep gullies are cut 
out on the hillsides by penomenal “ cloudbursts”’ but this is extremely 
rare. This did, however, occur on the south slope of the Balloch and has 
been seen elsewhere in the north-east. 


Note on New Drainage Method 

' Tile drains are usually laid at a depth of from 2 to 24 ft. but in recent years 
a certain amount of deep drainage has been undertaken with great success. 
This has been tried on the farm of Easterton of Fyvie on Sheet 86, and 
experimentally on Greenwelltree on the North of Scotland College of Agri- 
culture Experimental Farm, Craibstone. It involves tapping the water which 
runs along under the boulder clay and over the surface of the solid rock. 
This is done by digging a trench sometimes 4 to 8 ft. deep at right angles to 
the slope along the line where an area of poor drainage first becomes evident, 
and laying a 6 in. tile pipe. 
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DIAGRAMATIC REPRESENTATION OF DEEP DRAINAGE METHOD 


Sometimes lateral ditches are cut at an angle of 45° to tap spring areas on 
the slope. This form of drainage appears to be highly successful when the 
texture of the boulder clay is clay-loam or lighter, i.e. less than 30 per cent. 
clay. It is observed that the water flowing under the till runs with a fairly 
constant flow. The till where examined at the junction with the bed-rock 
shows evidence of water-sorting—it is gravelly for 6-12 in. and the finer 
material has been removed from it by the constant flow of water. Much of 
the water affecting poorly drained areas rises from the bottom. 
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RATING AND SUITABILITY OF THE SOILS 
OF THE HUNTLY AND BANFF SHEETS 
FOR AGRICULTURAL USE 


The following Table gives a comparison of the suitability of the various 
soil series for agricultural use. It is based on field observation of the crops 
grown, and on discussions with farmers and agricultural executive officers. 
The rating is an estimate which may be useful until records of crop yields 
over a number of years are compiled. For the purpose of this rating it is 
assumed that factors such as altitude, slope, stoniness, are favourable and 
also that management is good. In individual cases where abnormal conditions 
apply, a change would be required in the rating of the soil. Each of the terms 
employed—good, fair, poor and unsuitable—covers a fairly wide range in 
yield, e.g. the deep freely drained series of the Insch Association and the 
poorly drained soil of the Bogtown Association can yield up to 40 cwt. of 
oats per acre, whereas a good crop on the freely drained soils of intermediate 
depth on the Strichen, Foudland and Insch Associations would be considered 
about 22 cwt., and 16-18 cwt. on the shallow freely drained soil of the Foud- 
land Association. The poorly drained series of all associations are particularly 
susceptible to variations in yield, growing best in a dry season when yields 
higher than those of the freely drained series may be obtained. The freely 
drained soils require fairly frequent rainfall for optimum production. The 
effect of a dry season on the light textured soils of the Boyndie and Corby 
Associations is to greatly curtail yields. 

It is to be stressed that the effect of management is of paramount 
importance, and that local variations in soil characteristics occur. 


TABLE G 
Rating and Suitability of the Soils for Agricultural Use 


Wheat Barley Oats Potatoes Turnips Clover Grass Pasture 


Whitehills . . . poorly drained G G F-G F F-G G G G 
Bogtown = ‘ - ae G G P G G G G 
Fraserburgh : . freely 3. G G G G G 
Leslie. . : . poorly ,, G G-F F F F G-F G-F G-F 
Insch : . deep freely “3 G G G G G G G G 
Soaks intermediate, ‘3 EF G G F G G G G 
> poorly ,, G F G EF F G G G 
Tarves ; 3 . freely is F F G F G G G G 
as s ; . poorly ,, F EF F-G F F F G F-G 
Ordley ; 3 . freely - ,, G G G G G G G G 
4 . ‘ . poorly ,, F F G F G G G G 
Foudland . shallow, freely = U U F F F E F F 
a intermediate, _,, 7 F P, G G G G F-G G 
a : F . poorly ,, U U F F F F-G F-G G 
Strichen . . . freely Ps U F-G G G G G G G 
3 “ . . poorly ey U P F-G F F-G G G G 
Countesswells . . freely 6 U F G F F F G F-G 
9 ‘ . poorly ,, U F F P F F G E-G 
Hatton . : . freely U F G-F E> = F . F G G-F 
5 . . - poorly ,, U P F F F F F F 
Cuminestown < . freely Pe U F G F-G F-G FE G G-F 
. Z a . poorly 5 U F F EF F EF F EF 
Boyndie . ‘ . freely af G G G G G G G-F G 
oa : . poorly ie G G G G G G G G 
Corby 2 ‘3 . freely 5 U EF F F-G F F F F-G 
Durnhill intermediate, freely a U F F F-G F F F P 
Allavium . F F-G G G G G G G 
Links U U F F P P F F 
G=Good F=Fair P=Poor U=Unsuitable 
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VI. Forestry 


ABOUT 12 per cent. of the area of Sheets 86 and 96 is occupied by woodland, 
although over one-third of this is now felled or in scrub due to extensive 
fellings during the two world wars. 

‘ Of the woodlands, about 55 per cent. are privately owned, the remainder 
being in State Forests. 

The private woodlands are generally small, being less than 1,000 acres, 
They have borne the main burden of wartime fellings, over half their area 
being felled or scrub. Their original main purpose was often that of amenity 
and the provision of cover for game; thus, on the average, nearly half their 
wooded acreage is classified by the Forestry Commission as Broad Leaved 
High Forest, comprising in many cases the Policy Woods around the larger 
country houses. The remainder is under Coniferous High Forest, with a 
small proportion under mixed conifers and broad leaved trees. 

The most extensive privately owned woodlands in the area belong to the 
Seafield Estate, which has long practised forestry on a commercial scale. 
As a result, it accounts for over half the acreage of privately owned Coniferous 
High Forest in the area. 

The State Forests, slightly smaller in total area than the private woodlands 
occupy, in the main, the two large blocks of the Bin and Clashindarroch 
Forests, near Huntly. The Bin carried a crop of conifers which was felled 
. during the first World War, and until the Forestry Commission’s planting 
. programme began, there were no woods in recent times on Clashindarroch. 
Thus at present the two forests consist mainly of young Coniferous High 
Forest planted since the Forestry Commission started operations there in 1926. 

Throughout the area, plantings since the first World War have been 
mainly of conifers—Sitka and Norway spruces, Scots pine, and European, 
Japanese and Hybrid larches. The soil has been an important factor in 
choosing the species for use on a particular site, and also in deciding on the 
method of establishment, though other factors, such as degree of exposure, 
aspect, or incidence of frost can override the soil considerations. 

Scots pine is generally used for freely drained sites unless near the sea or 
on exposed sites where new planting would favour Corsican or Contorta 
pine respectively. Where the soils are less acid, and with no strong develop- 
ment of raw humus, as on some of the Brown Forest soils of the Leslie and 
Insch Associations on the Bin, larches and spruces are used. 

On the gleyed soils the principal species used are the spruces, Norway 
spruce on the poorly drained and Sitka spruce on the heavier textured soils. 
Many of the poorly drained sites, which seem suitable for Sitka spruce, are 
frost hollows, and therefore the more frost-hardy Norway spruce is chosen. 
Similarly, on some of the poorly drained soils on the higher ground, apparently 
suitable for Norway spruce, wind exposure compels the use of the more 
vigorous Sitka spruce. All these poorly drained soils require a well maintained 
drainage system for successful growth of the trees. 

The podzols and peat podzols present obstacles to successful establishment 
of plantations. They may have an accumulation of surface raw humus, 
especially under a wet heath vegetation, a sterile, leached A, horizon, often 
an iron pan impenetrable by roots, and indurated B horizons, generally about 
8 in. thick. Of recent years, the Forestry Commission has dealt with these 
conditions by deep ploughing with a “ prairie-buster ” plough, which turns 
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the sod of raw humus and ruptures the iron pan and underlying indurated 
layer. The furrows are 22 in. wide, 12 in. deep and 5 ft. apart. This treat- 
ment results in a well drained turf on which to plant the trees, some shelter 
from wind, a mixing of the leached A, with material from the lower horizons, 
and allows the roots to penetrate to a greater depth. On the Moor of Gartly, 
for instance, this technique has been successfully used to establish Sitka 
spruce in mixture with a nurse crop of Scots pine on a peat podzol under a 
dominantly heather vegetation. Spruces are generally planted under the 
upturned turf, so that the roots of the plant lie between two layers of vege- 
tation, that on the lower side of the turf, and that on the ground. Scots pine 
is often planted on the exposed mineral soil. Small initial applications of 
‘ground mineral phosphate at the rate of 14 to 2 oz. per tree have produced 
great increases in the rate of growth. Japanese larch can be used and indeed 
is often planted on sites covered by raw humus to a depth of 8 in. 

Such deep ploughing is undoubtedly very expensive, but as seedlings 
instead of transplants can be used for planting, there is some compensating 
saving in nursery costs. Moreover, weeding costs are avoided in the early 
years of the new plantation and the crop is established much quicker, thereby 
shortening the rotation. 

Throughout the area, except near the sea, Norway spruce, especially on 
the better soils on the lower ground, has done best. Nearer the sea, Sitka 
spruce has yet to show its capabilities, but promises well. European larch 
has not done well, for instance at Clashindarroch, where it has suffered 
severely from frost and disease, though Japanese and Hybrid larch have done 
well there. 

Most of the old conifers are Scots pine, sometimes in mixture with European 
Jarch, especially in the south of the area and on the hill slopes. The quality 
of the Scots pine has not been high, and most of the crops are affected by 
exposure and snow damage. In exposed sites near the coast the Silver Fir, 
Abies alba, has been a tree of outstanding size, where other species suffer 
from exposure. However, its liability to infection by Chermes abietis prevents 
its use on a large scale. 

Of the hardwoods, beech has been the most successful, and comprises the 
bulk of the Broad Leaved High Forest. It has often been planted on old 
agricultural Jand around large country houses and, over considerable stretches 
of the low ground in the district concerned, the native trees would have been 
broad leaved ones, in which beech would have predominated. This point 
might well be borne in mind to-day when forming new plantations. 


VIL Discussion of Chemical Properties 


IN this section, certain variations in chemical properties of the genetic groups 
of soils and in particular of cultivated profiles differing in their degree of 
natural drainage, are discussed. (A range of soils varying from excessively 
freely drained to excessively poorly drained conditions, is referred to as a 
hydrologic sequence). Many variations in chemical properties of soils, apart 
from those due to inherent differences in the lithological composition of the 
parent material can be shown to follow definite trends related to the drainage 
class of the soil. These trends are discussed in relation to the distribution of 
soil organic matter and nitrogen; base exchange capacity, base saturation 
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and pH; exchangeable calcium, magnesium and potassium; phosphorous; 
amorphous sesquioxides, sesquioxide translocation; and the indurated layer. 

In making these generalizations, previous work by Muir (1940) in the Bin 
and Clashindarroch area, and Glentworth and Dion (1949), in north-east 
Scotland, has been recalled. 


Soil Organic Matter 


In the organic matter component of virgin soils a distinction can be made 
between the mull humus of brown forest soils and mor humus of podzol soils. 
Mull humus horizons have commonly a pH of 5-6, are fairly highly saturated 
with exchangeable bases, and have a loss on ignition of 20-30 per cent. The 
mor humus horizon of podzol soils has a pH of 3-5-5, is highly unsaturated 
and has a loss of ignition of 40-95 per cent. The distribution of organic 
matter down the profile of brown forest soils, decreases gradually while that 
of podzols decreases sharply below the B, horizon. Transitional humus 
types between brown forest and podzol soils are common. With cultivation, 
the difference between mor and mull is no longer recognizable. 

In cultivated soils the percentage of total nitrogen is of importance in the 
organic fraction. A study of this constituent in profiles collected for routine 
analysis indicates that it varies regularly in the surface horizon from the 
freely drained to the very poorly drained end of the hydrologic sequence. 
The following average values were obtained from 128 profiles on eight 
different parent materials in the north-east of Scotland. 


Percentage Nitrogen 


Excessively Freely Imperfectly Poorly Very Poorly 
Drained Drained Drained Drained Drained 
0-72 0-34 0:27 0-26 0-50 


The average values of eleven freely drained cultivated surface horizons 
and eleven poorly drained (data extracted from profiles given in the Appendix) 
are 0-36 per cent. and 0-26 per cent. respectively. Both values are in close 
agreement with the above figures. The nitrogen percentages illustrate the 
trend of high amounts of organic matter in both the very dry and very. wet 
ends of the hydrologic sequence, with the lowest values in poorly drained 
soils subject to a fluctuating water-table. The low values are probably related 
to the more favourable conditions for microbial decomposition by virtue of 
moisture conditions, higher pH, base status, and available phosphate in these 
soils. In contrast the high values are no doubt due to less favourable con- 
ditions of decomposition which prevail at either end of the hydrologic 
sequence being too dry and acid in the shallow soils with excessive drainage, 
and excessively wet at the other extreme. An examination by Ashworth 
(unpublished data) indicated a higher content of wax and lignin in the organic 

. matter of poorly drained soils. Since these substances are more resistant to 
decomposition, it is thought that an increase in their amounts is correlated 
with greater biological activity. 


Percentage Base Saturation, Cation Exchange Capacity and pH 

The above factors vary with genetic group, parent material and drainage 
class. Trends in pH and base-saturation tend to be modified by cultural 
operations. Table H contains a summary of the values for representative 
soils of the various genetic groups encountered. 
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TABLE H 


‘Cation Exchange Capacity, Percentage Saturation and pH for the different 
Genetic Soil Groups 


} 
. Cation 
Genetic soa Profile Per cent. 
Group Association Locality pH Cae Saturation 
Moor and Peat | Durnhill West slope 3-87 87-0 12-9 
Podzol Knock Hill 5-20 1:86 1-6 
Uncultivated 5-79 1:57 10-2 
Durnhill Windyhills 3-75 100-6 10-7 
gravel Fyvie 4-59 4:74 6:7 
Uncultivated 4-97 1-31 11-5 
Podzol Foudland Ythanwells 5-04 26-11 24-4 
Cultivated 5:46 4:79 5-4 
5-46 4-46 11-6 
Countesswells | Coldhome 4:79 29-69 20-0 
Wardhouse 5-12 4-48 Tl 
Old pasture 5:10 5:97 9-6 
Corby Cardenwell 4:35 31-67 11:3 
Wood 4-69 14-52 5-3 
Uncultivated 4:94 12:29 77 
Brown Forest’ | Gartly Gartly 5:7 92-0 18-6 
low base status Cultivated 6:02 27:84 93-5 
8-15 19-13 100-0 
Insch Parkfield 6-18 20:16 47-6 
Oidmeldrum 5-81 5:94 33-4 
Cultivated 5-29 18-97 81:5 
Ordley Ordley 5-57 15-22 69°6 
Cultivated 6°13 8-46 88-4 
7:86 17-4 100-0 
Leslie Dunbennan 5-85 25:3 45-0 
Hill 5-11 19-8 . 51-8 
Uncultivated TAS 32-9 100-0 
* Brown Forest | Leslie Auchip 5-44 15-42 23-4 
high base status Fordyce 6-70 12-84 78-5 
Cultivated 6°95 6-70 100-0 
Calcareous Gley | Whitehills Whitehills 7:10 35-12 100-0 
Old pasture 7-65 21-28 100-0 
7-55 24-93 100-0 
Non-calcareous |. Insch Parkfield 5:79 14-85 68-2 
Gley Oldmeldrum 7-71 19-4 90-35 
Cultivated 6:92 21-38 95:7 
Foudland Ythanwells 5-32 17-83 38-0 
Cultivated 5-68 6°59 79:5 
6-00 6°76 72-0 
Peaty Gley Strichen Rosebank 4-54 84-47 19-6 
Podsol area Old grass 5-20 5-86 15:9 
5-39 3-75 38-2 
Insch Merdrum 6-41 11-96 61-0 
Cultivated 6-36 7:24 45:3 
4-48 20-53 46-6 


* This profile is not considered typical of the association as a whole. The Leslie Associa- 
tion has been classified as Brown Forest Soil low base status. 
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The moor and peat podzols, represented by two semi-natural profiles of 
the Durnhill Association are the most highly unsaturated and most acidic soils 
found in the area. The surface organic horizons have pH values less than 4; 
have cation-exchange capacities of 87 and 100, m.e. per 100 g. and are 13 and 
11 per cent. saturated respectively. In the B, illuvial horizon the pH has risen 
about | pH unit, while the cation exchange capacity has dropped to less than 
5 m.e. per 100 g., due to the sudden decrease in organic matter and low clay 
content which is of a kaolinitic type. The percentage saturation is extremely 
low—less than 7 per cent. In one of the soils the basal horizon shows a slight 
increase in percentage saturation, and a distinct rise in pH, while the cation 
capacity has the same low value as the illuvial horizon. 

The virgin or semi-natural podzol soil has similar trends to those of the 
moor and peat podzols, except that it is slightly less acid and more saturated. 
In Table I, the values for a number of cultivated soils, originally derived from 
freely drained podzol soils and applicable to the Strichen, Foudland, Countess- 
wells, Hatton, Cuminestown, Corby and Boyndie Associations, are shown. 


TABLE I 
Cation Exchange Capacity and pH Properties of Freely drained Podzol Soils 


Cation 


Por Profile ‘ Per cent. 
Association . Horizon pH Exchange rae 
Locality Capacity Saturation 
Boyndie Boyndie S 5:29 4-02 4-2 
B, 5-19 4:94 73 
Cc 5:47 4:69 17-7 
Boyndie Memsie S 5:31 19-43 39°38 
Bs 5-60 9:8 41:5 
5:45 4-4 19-5 
Countesswells Coldhome S 4-79 | 29-69 20:0 
Bs 5-12 6:98 Tl 
5:10 5:97 96 
Cuminestown Mill of Colp Ss 5-05 12:99 19-2 
B; 5:17 8-77 18-3 
5:24 3-13 22:3 
Foudland Hardgate S 5-36 16°5 23-4 
Bs 5-30 5-67 13:2 
5:78 5:78 23-1 
Foudland Ythanwells N) 5-04 26°11 24-4 
Bs 5-46 4-79 5-4 
Cc 5:46 4-46 11-6 
Strichen Blairmore N 5°53 11-77 40'8 
Keith Bs 5-73 3-09 53°8 
Cc 5-79 4-83 53-2 
Strichen Craigiehill Ss 5-80 20.69 24-4 
* Bs 5-68 7-69 32-0 
5-68 8-46 56:3 


The pH of these soils tends to vary between 4-75 and 5-5; there is generally 
an increase in pH of 0-5 with depth. 

By comparison, the cultivated soils derived from the more base-rich parent 
materials which support brown forest soils of low base status, usually have | 
pH values of 5-5 in the surface which increase to 6-5 in the basal horizons. 
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The relatively high cation exchange capacity in the surface horizon is a 
reflection of the amount of organic matter present, while the low values in 
the illuvial B, and basal horizon are due to a decrease in both the clay content 
and the organic matter. This trend of high in the surface and uniformly low 
in the illuvial and basal horizon is fairly constant. The percentage base 
saturation, however, varies in an irregular manner. These soils are normally 
less than 50 per cent. saturated. Brown forest soils, on the other hand, are 
often 75 per cent. saturated in the basal horizon and tend to vary between 
50 and 100 per cent. for the profile as a whole. The surface may, however, 
be considerably less than 50 per cent. saturated. The freely drained series 
of the Leslie, Gartly, Insch, Tarves, Ordley and Fraserburgh Associations 
are representative of the brown forest soil. 

Representatives of both high and low * base status groups have been 
found in the Leslie Association, but as these,are indistinguishable in the field 
and the majority of the Leslie profiles studied are in the low base status 
group, the association has been classified accordingly. Several soils of this 
association have a pH of 7 or over, in the basal horizon. 

The Gartly Association comes close to the high base status group. The 
Gartly profile has a pH of 5-7 in the surface horizon, rises to 6 in the illuvial 
layer, and to 8:15 in the basal horizon. 

The Insch, Tarves and Ordley profiles have similar trends in pH, percentage 
saturation and cation exchange properties. 

There is generally a rise in pH and also a marked increase in base saturation 
with depth. The cationic exchange values tend to decrease with the reduction 
in organic matter. They also show a decrease in the B, horizon, accounted 
for by the low clay content. The cation exchange capacity and percentage 
base saturation is usually closely related to the clay and organic content, 
but it has been found by Mitchell (1937), that in certain soils containing 
weathered mica, a considerable portion of the exchange complex may reside 
in the coarser (sand) fractions. 

The calcareous gley soil of the Whitehills Association has free lime present 
in the form of shell fragments. The pH varies from 7-1 to 7-8. It has a 
cation exchange capacity varying between 20-35 m.e. per 100 g. and it is 
completely saturated. , 

The poorly drained gley soils vary in their exchange properties relative 
to the podzol or brown forest soils with which they are associated. They 
receive drainage water from either the surrounding freely drained podzol or 
brown forest soils, and are subject to less intense vertical leaching; they 
have higher pH values, a higher base status and are more highly saturated 
throughout than the freely drained series. Because of the low organic 
content, the change in cation exchange capacity with depth is less marked. 

Very poorly drained or peaty gley soils from the podzol areas are often 
strongly acid and largely unsaturated, varying between 10 and 20 per cent. 
saturation in the organic surface and 10 to 40 per cent. in the lower horizons, 
Base-rich parent materials, cultivation and liming will improve the base 
status (see Merdrum profile; Table H). 

A set of pH values, cation capacities and percentage saturations is given 
for four profiles of the Tarves Association, on the same slope, but differing 
in their degree of natural drainage. 


* The arbitrary division is based on the pH of the second horizon (B,); the high base 
status group has a pH of 6-5 which rises with depth. The low base status group may fail to 
reach this value or have lower values below. 
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TABLE J 


Variations in pH, Cation Exchange Capacity and Percentage Saturation 
for a Hydrologic Sequence 


(TarvEs ASSOCIATION, mixed acid and basic igneous boulder-clay. 
Locality—Barry House) 


Cation 


. Per cent. 

Profile Horizon pH Exchange 7 

Capacity Saturation 
Freely drained F : Ss 5:38 18-37 18-4 
Bs 5-87 TA9 10-7 
; 596 4-84 20-7 
Imperfectly drained : . Ss 5-58 19-85 18-1 
B;-G 6-05 6°34 24:8 
: Cc 6-05 7:80 63°5 
Poorly drained. bt ok Ss 5-76 14-87 37-5 
G 6-51 14-67 80-5 
C-G 6-26 12-89 78-0 
Very poorly drained . Ss 5-91 27-95 46:3 
G 6-71 9-43 93-5 
C-G 6-96 7-65 82-7 


The variations in pH may be considered typical for the free, imperfect and 
poorly drained soils developed on the medium acid parent materials of this 
region. The very poorly drained profile has higher pH values than normally 
found—it is usually more acid than the poorly drained series. 


Variations in Exchangeable Calcium and Magnesium 

There is commonly ten times as much exchangeable calcium as magnesium 
in the surface soil of arable land. In the parent material, however, it is not 
uncommon to find the proportion much smaller especially under conditions 
of poor drainage as in gley soils. 

The distribution of calcium down the profile of freely drained arable soils 
exhibits a distinct trend. It is generally highest in the surface horizon; in 
the B, horizon there is a sharp decrease; the B, (indurated layer) shows a 
further decrease, while the C horizon may show either a sharp rise, if on base- 
rich parent material, or a slight decrease if on acid parent material. In the 
poorly drained profiles, exchangeable calcium tends to be higher and more 
uniformly distributed than in the freely drained profiles. Generally the values 
in the mottled gley horizons greatly exceed those of the illuvial horizons of 
the associated freely drained soil. 

Exchangeable magnesium in the freely drained soils decreases sharply from 
the surface horizon downwards, and on basic parent materials may rise 
slightly in the C horizon. In the poorly drained soil the trend is the reverse; 
it increases sharply with depth to values very much higher than those of the 

‘lower layers of the freely drained soil. Mitchell (1937) has shown that 
magnesium is more easily displaced than calcium and is therefore more 
mobile than calcium in freely drained soils. It probably accumulates in the 
gley horizons as a result of the enrichment by drainage water from surrounding 
freely drained soils. 

The trends are illustrated by two pairs of profiles, each pair taken from the 
same field; one from the Insch Association, and one from the Foudland 
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Association. The variation in amounts of calcium and magnesium illustrates 
the difference between parent materials—basic igneous boulder clay and slate 
boulder clay, which is in turn reflected in the genetic group—brown forest 
‘soil with associated gley and podzol with associated gley. 


TABLE K 
Trends in the Distribution of Exchangeable Calcium and Magnesium 
(m.e. 100 g. soil<2 mm.) 


InscH ASSOCIATION (Parkfield) 


Freely Drained : Poorly Drained 
Horizon - Ca Mg Ca/Mg Horizon ~ Ca Mg Ca/Mg 
ans) 8-5 0-98 8-70 Ss 11-20 | 2-55 4-4 
B, ; 2-63 0-39 6°76 Gi 9-73 4-60 2-11 
B; 1-65 0-25 6°59 G. 11-30 8-10 1-39 
Cc 12:92 2:39 5-40 G; | 9-50 9-17 1-04 
C-G 11-50 9-68 1:19 


FOUDLAND ASSOCIATION (Ythanwells) 


Ss 5:85 0-45 13-0 Ss 6-04 0-66 9-1 
B, 1-32 0-09 14-6 Gi 3-28 0-30 10-9 
B; 0-26 0-0 — Ge 4°52 0-69 6°5 
Cc 0-49 0-01 _— C-G 3-98 0-81 49 


Only in the case of the Leslie Association on serpentine and ultra-basic till 
does magnesium exceed calcium, illustrated by the following data for two 
poorly drained soils from the west Bin area of this association. 


TABLE L 


Calcium and Magnesium in Leslie Association 


Locality W.-side Bin. - S.-end Dunbennan Hill 
Horizon Ca Mg Horizon Ca Mg 
S 11-25 4-42 S 46-40 18-50 
Gy 2:42 1:36 G, 20:70 | 13-50 
Ge | 10-50 6:90 Ge 7:10 5-48 
C-G 15-80 | 22:20 G; 8-70 4-98 
C-G 9-45 20-07 


Mitchell (1936) and Whelan (1939) have shown how differently a deep 
freely drained soil of the Insch Association reacted to liming compared with 
Countesswells and Foudland soils on acidic parent materials. They found a 
loss of lime through leaching in the winter months on the acidic soils, but 
none from the freely drained soil of the Insch Association. Application of 
lime to the soils over a two-year period showed that 80 per cent. of the lime 
becomes exchangeable in the Insch soil but only 50 per cent. in Countesswells 
and Foudland soils. The rate of reaction between the lime and the clay com- 
plex is slowest in the Insch soil, but liming eventually leads to the greatest 
absolute reduction in exchangeable hydrogen with 80 per cent. of the CaO 
applied becoming exchangeable as against 50 per cent. for the soils on acidic 
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parent materials. These differences can be explained by the composition of 
the clay of the Insch Association soils, which consists of the montmorillonitic 
type of mineral. While that of soils from acid igneous parent materials 
probably consists of largely kaolinite (see Appendix—Clay Mineralogy 
section). 7 

It is interesting to note that in the case of the highly acidic Durnhill Associa- 
tion exchangeable magnesium is nearly as high or greater than calcium, this 
is in accordance with the finding of Muir (1940). : 


Exchangeable Potassium 

The values for exchangeable potassium in the surface soils of arable land 
rarely exceed 0-5 m.e. per 100 gm. being usually around 0-1-0-4 me. A 
notable increase occurs in the surface of old grassland where it is accumulated 
largely in the vegetation. It does not appear to vary appreciably from one 
association to another in the surface horizon of third year rotational grass- 
land, with the possible exception of the Insch Association in which it tends 
to be very low. In lea-oat land organic matter is undergoing decomposition 
and potash is liberated. 

The distribution of exchangeable potassium down the profile is for the 
surface to be high, while the lowest values are found where root concentration 
is high in the B, or G, and G, horizons. There is commonly a rise in the 
lower horizons. The following pair of profiles from the same field illustrate 
the trend. 


TABLE M 


Distribution of Exchangeable Potassium in Freely drained and 
Poorly drained Profiles 


' Freely Drained Poorly Drained 
Association Locality <<, 7 eee 

: m.e.K m.e.K 

Horizon 100 g. Horizon 100 g. 
Strichen ri . | Blairmore Keith S 0-19 N) 0:20 
Be 0-11 Gi 0-13 
B; 0-17 Ge 0:06 
ae 0:24 Gs 0-20 
C-G 0-17 


There appears to be no consistent difference in the amount of exchangeable 
potassium between freely drained and poorly drained profiles. 

Unusually high values occur in the Bogtown Association—developed on 
inter-glacial clay. In general the clay content of these soils is high but certain 
horizons with clay contents of 21 and 32 per cent., have 0-7 and 0-9 m.e. per 
100 g. respectively of exchangeable potassium. 


Variation in Soil Phosphorus 

The soils of the Insch Association are outstanding in the high amounts of 
total phosphate they contain; the Cabrach district is especially high. Muir 
(1940) records a soil from this area at Boganclogh with a total content of 
I per cent. in the parent material. A hydrologic sequence from Merdrum in 
the same vicinity showed totals varying between 0-4 and 0-8 per cent. 

The usual range of total phosphate values, for the soils of the area covered 
by Sheets 86 and 96 is between 0-15 and 0:3 per cent. 
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Variations in the distribution of this constituent down the profile of freely 
drained and poorly drained profiles have been pointed out by Glentworth 
(1944) and have also been found by Hardie and Saunders (unpublished data). 
The freely drained soils show a gradual decrease in total phosphorus with 
depth—in general, decreasing steadily to about 50 per cent. of the surface 
value, in the C horizon. In contrast the poorly drained soils frequently 
have a lower value in the surface layer than the freely drained. They show a 
sudden decrease in the total phosphorous in the G, horizon where the value 
is normally lowest in the profile. The percentage rises again in the parent 
material. The total phosphorus content of the poorly drained soil is markedly 

“less than in the freely drained series. 

An example is given below. 


TABLE N 
Total Phosphorus in a Freely drained and‘a Poorly drained Profile 


(FouDLAND ASSOCIATION. Locality Ythanwells) 
(Boulder clay from slate) 


Freely Drained Poorly Drained 
Horizon Depth POO. nt Horizon Depth oo 
S 0-6 in. 0-28 Ss 0-8 in. 0-19 
B, 8-10 ,, 0-21 G, 12-16 ,, 0:09 
Bs 16-20 ,, 0:17 G2 21-24 ,, 0-12 


32-36 ,, 


These two soils were taken from the same field and presumably received 
the same manurial and cultural treatment. An examination of 31 pairs of 
freely drained and poorly drained profiles, each pair taken from the same 
field to minimize cultural and parent material differences, showed that the 
relative amounts of total phosphorus in the two contrasted profiles was as 
follows :— 


TABLE O 


The Relative Amounts of Total Phosphorus in the Freely and 
Poorly drained Profiles 


(Surface of freely drained= 100) 


Relative amounts of Total Phosphorus 


Horizon Freely Drained Poorly Drained 
s 100 78 
Middle 7B 42 
Cc 64 42 


The lower values of total phosphorus present in the poorly drained soil 
points to a loss of phosphate due to the reducing conditions existing in this 
soil. There are indications that a higher percentage of acetic soluble 
phosphorus occurs in the surface layers of the poorly drained than in the 
freely drained profile. 


133 


TABLE P 


Total and Acetic Soluble Phosphate in the Surface Layer (approximately 0-8 in.) 
of the Freely drained and Poorly drained Series 


Freely Drained Poorly Drained 
. Per cent. ‘ Per cent. F 
Association Locality P.O; Acetic Sol. P.O; Acetic Sol. 
Total P2Os mg. Total P.O; mg. 
Foudland ‘ . | Ythanwells . 0-28 2°5 0:19 4-5 
45 é - | Greystone . 0-32 3-5 0-17 73 
Strichen . | Rosebank . 0-16 1-1 0-12 0-9 
2 < . | Craigiehill . 0-31 1:5 0:24 4:2 
Insch  . : . | Parkfield : 0-53 76 0-18 11-9 
- 2 - | Robieston . 0-33 0:9 0-21 2-4 
Tarves . : - | Barry House 0-23 0-7 0-16 2:8 


Exceptions to the above tendency do of course occur. There is a further 
trend in the distribution of P,O,; according to unpublished data by Williams, 
Hardie and Saunders, namely that the proportion of the total phosphorus 
in the organic form is higher in the freely drained, than in the poorly drained 
soils. 

Of particular interest is the distribution of acetic soluble phosphorus in 
the soils of the Gartly Association, developed on till derived from andesitic 
Java. In a very poorly drained profile, the surface horizon has a pH of 5-31, 
0:39 per cent. total phosphorus, with 3-5 m.g. acetic-soluble P,O;. At a 
depth of between 17-21 in. it has a pH of 6-74, a total P,O, content of 0-4 
per cent. and 195 mg. acetic-soluble phosphorus. The freely drained profile 

- from this association has 233 mg. acetic-soluble P,O; at a depth of 24-26 in. 
with a pH of 6-78. . 


Amorphous Sesquioxides in the Freely Drained and Pooriy Drained Series 
Tamm?’s acid-oxalate extract removes a larger amount of “ free’? Fe,O, 
and Al,O, from the surface layers of the freely drained soils than from the 
poorly drained, but in the basal layers removes more iron from the poorly 
drained than from the freely drained. This was observed by Glentworth 
and Dion (1949), and has been corroborated by Williams, Hardie and Saunders 
{unpublished data). The results for two profiles are given below. 


TABLE Q 
Free Sesquioxides removed by Tamm’s Acid Oxalate Extract 
(FOUDLAND ASSOCIATION. Ythanwells) 


(Slate Boulder Clay) 
Freely Drained Poorly Drained 
: Fe,O. Al,O. . Fe,O, Ai,O 
OEOn. Depth Per cent.| Per cent,| Horizon Depth Per cent.| Per cent. 
wo in. in. 
Ss 0-6 1-69 0-93 Ss 0-8 0:83 0-52 
B, 8-10 1:97 1-60 G, 12-16 0:32 0-25 
Bs 16-20 0-46 0-83 G, 21-24 1-02 0-26 
Cc 24-28 0-52 0-95 C-G 32-36 0-55 
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PLATE XXI 


Convolutions of the iron-pan (near hammer), in a podzol soil of the Durnhill Gravel 
Association 


PLaTe XXIL 
A glacial “ erratic.” Note the glacially smoothed surface with striations 


PLaTe XXII 


s ° PLATE XXIV 
The shattered and fissured slate rocks underlying a shallow, 3 F i 
freely drained profile of the Foudland Association. Well- The contorted metamorphosed schist rocks which contribute to 


water shortage is common over this series the till of the Strichen Association 


It appears that since the freely drained cultivated soils have about twice as 
much free Fe,O, and Al,O, in their surface layer as the poorly drained soils, 
and since the fixation of phosphate is known to be related to the amount of 
free sesquioxides, they have a greater tendency to fix applied phosphate than 
the poorly drained soils. This is a partial explanation of the higher amount of 
total phosphate held in the surface layer of the freely drained soil. 

A. Muir observed that free sesquioxides accounted for 20 per cent. of 
the clay fraction of the soils of the Leslie and Insch Associations, while 
33 per cent. was found in. the Whitemyers poorly drained profile of the 
Insch Association. 


Clay Ratios 

The ratios of silica, iron and alumina are a measure of the relative leaching 
and differential movement of sesquioxides (i.e. oxides of iron and aluminium) 
as compared with silica. It affords a method of comparison of the various 
genetic groups of soils and variations between the profiles of a hydrologic 
sequence, due to differences in the weathering processes. 

For the brown forest soils, e.g. Insch Association, Parkfield, freely drained, 
the ratios are substantially constant, as the following data indicate. Certain 
of these soils may show weak podzolization with slight translocation of iron 
and alumina to the B, horizon. 


. 


_ TABLE R 
Clay Ratios on Brown Forest Soil, Associated Gley and Podzol Profiles 
Inscw AssocrATION. Locality—Parkfield 


Freely Drained 
Horizon Depth | SiO,/R2O; | SiO./A1,03 | SiO./Fe,O; | A1l,0,/Fe,03 


in. 


S - 0-6 1-37 1-67 8:55 5:22 
Ss 12-15 1:35 1-62 7:73 4-77 
By 17-21 1-66 2:13 7:66 3-60 
Bs 24-32 1-82 2:17 9-00 . S11 
B;-G 30-36 1-82 2-32 10-20 4-55 
Cc 44-48 1-82 2:32 9-80 4:34 

Poorly Drained : 

S 0-6 2°74 431 9-60 4-03 
Gi 12-14 2:14 2°89 8-02 2:78 
Ga 20-24 1:94 3-25 4:72 ~ 1-45 
Ga 24-30 2:69 3-51 11-60 3-31 
C-G * 45-48 . 4:10 791 3-31 1-08 - 
* DURNHILL ASSOCIATION—Little Balloch 
Freely Drained 
AoF (organic) 1-4 — — _— 

e 48 2:98 3-14 53-50 17-10 
By 8-12 1-52 3-02 3-05 1-01 
B, 12-16 1-11 2-00 2°48 1-24 
Bs ‘24-28 1-71 2°81 4:36 1-55 
Cc 40-44 1:74 2:46 6-00 2:42 


* Analysis by Muir (1939). 
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It will be seen that in the Durnhill podzol soil, sesquioxides and especially 
iron have been leached from the A, horizon, giving the exceptionally high 
silica/ferric oxide ratio of 53. In the illuvial B, horizon the marked decrease 
in the value to 2-48—showing the accumulation of iron, is equally striking. 
The soils of the Durnhill Association, on quartzite till, are the most intensely 
leached soils encountered in the surveyed area. 

The poorly drained soil of the Insch Association shows no regular trends 
in the clay ratios—the variations apparently occurring in a haphazard manner; 
this, in fact, is a constant feature of these soils. SiO,/Fe,O, ratios, varying 
between 2 and 20, have been found in various horizons of the poorly drained 
profiles. As pointed out by Glentworth (1944), variations in the oxidizing 
and reducing conditions due to a fluctuating water-table are probably respon- 
sible. The rhythmic fluctuations of high to low, high to low, which occur in 
the Si,/Fe,O, are probably a result of the water-table remaining at various 
levels for significant periods. 


The Indurated Layer 

In the freely drained profiles the presence of a compact indurated layer 
(B, horizon) is a striking feature. It occurs below the B, yellow-brown horizon 
of iron accumulation, and is always greyer in colour. Pore-space determina- 
tions for the indurated layer give values between 20-30 per cent. compared’ 
with 50 per cent. or over for the B, horizon above. Mechanical analysis shows 
it to have a lower clay content than the layers above and below it, and analysis 
of the clay fraction indicates an accumulation of alumina. The layer does not 
occur in the poorly drained and very poorly drained series. 


TABLE S 
The Indurated Layer of Freely drained Profiles 


(INSCH ASSOCIATION) 
(Basic igneous boulder clay) 


Parkfield Wester Fingask 
Cla: Cla: : 
Horizon Per cents A1,03/Fe:O3 | per cent A1,0,/Fe:05 
2 17-4 3-6 21:7 3-5 
B; indurated 11:1 S-1 8:2 4:2 
13-6 45 18-1 3-0 


This zone of compaction is considered by Dr. Guy D. Smith to be similar . 
to the “‘ fragipan ” horizons of certain grey-brown podzolic soils of U.S.A. 


136 


APPENDIX 
REFERENCES TO LITERATURE 


BARCLAY, 1922. Banffshire. Cambridge County Geographies. 

BREMNER, A., 1937. ‘‘ The Glacial Epoch in North-east Scotland.” Deeside Field, 
No. 8, 64. 

Fraser, G. K., 1943. Peat Deposits of Scotland, Part I. 1948. Peat Deposits of 
Scotland, Part IJ. Dep. Sci. Ind. Res., Geol. Surv. Gt. Brit.: Scotland. Wartime 
Pamphlet, No. 36. 

GarpeNn, A., 1907. ‘‘ An account of the Northside of the Coast of Buchan, 1683.” 
Macfarlane’s Geographical Collections. Scot. Hist. Soc., ii, 140. 

GLENTWoORTH, R., 1944. ‘‘ Studies on the Soils developed on Basic Igneous Rocks 
in central Aberdeenshire.” Trans. Roy. Soc. Edin, \xi, Part I, 162. 

GLENTWORTH, R., and Dion, H. G., 1949. ‘“‘ The association or hydrologic sequence 
in certain Soils of the Podzolic Zone of North-east Scotland.” Journ. Soil Sci., 
i, 35-49. 

HENDRICK, J., and NEWLANDS, G., 1923. ‘‘ The value of Mineralogical Examination 
in determining Soil Types.”” Journ. Agric. Sci., xiii, I. 

KELLOG, C. E., 1951. Soil Survey Manual. Agriculture Handbook, No. 18, U.S.D.A. 

MARSHALL, T. J., 1947. ‘‘ Mechanical Composition of Soil in relation to field 
descriptions of texture.”” Commonwealth of Australia, C.S..R. Bull., 224. 

MITCHELL, R. L., and Murr, A., 1937. “ Base exchange capacity and Clay Content 
of Soils.” Nature, cxxxix, 552. 

MiTcuELL, R. L., 1936. “The Base Status of Scottish Soils, I.” Journ. Agric. 
Sci., xxvi, 664. . 
Moss, H. C., 1948. Landscape Features. Canadian National Soil Survey Committee, 

Report of the Sub committee. 

Mur, A., and Fraser, G. K., 1939. ‘* The Soils and Vegetation of the Bin and 
Clashindarroch Forests.”’ Trans. Roy. Soc. Edin. \x, Part I, 223. 

Reap, H. H., 1923. Mem. Geol. Surv. Scot., Explanation of Sheets 86 and 96. 

Reirn, J., and Witiiams, E. G., 1949. ‘‘ The Effectiveness of Various Liming 
Materials.””, Emp. Journ. Exp. Agric., 17, No. 68. 

Ritcue, J., 1920. “The influence of Man on the Animal Life of Scotland.” 
Cambridge. 

Steven, H. M., 1951. The Forests and Forestry of Scotland. Scot. Geog. Mag... 
67, 2, 114. 

Stewart, A. B., 1950-51. ‘Fertilizers and Lime in Scotland.” Scottish Agriculture,. 
xxx, No. 3. 1951. “Fertilizers and Crop Production.” D.A.S. Advisory Leaflet, 
No. 18. 

Tamm, O., 1950. Northern Coniferous Forest Soils. Translation by Mark L. 
Anderson. Scrivener Press, pp. 56 and 171. 

WaALtTon, K., 1950. ‘“ The Distribution of Population in Aberdeenshire in 1696.” 
Scot. Geog. Mag., 66, i, 17. 

WHELAN, L. A., 1939. ‘“‘ The Base Status of Scottish Soils, II.” Journ. Agric. Sci., 
xxix, 306. 


137 


ANALYSES OF THE SOILS 


The following is a summary of the analytical methods used:— 


1. Mechanical analyses were carried out by a modification of the hydrometer 


method (Bouyoucos, G. J., Soil Sci., 1937, 23, 319 and 343). 


2. The exchangeable cations were determined in the neutral normal ammonium 


> 


tn 


fon 


oe 


acetate leachate (Schollengberger, C. J., and Dreibelbis, F. R., Soil Sci., 
1930, 30, 161). : 

In the earlier samples calcium was determined chemically by the usual 
method, and magnesium and potassium spectrographically (Mitchell, 
R. L., Jour. Soc. Chem. Ind., 1936,°55, T7267). In the later samples, mag- 
nesium was determined colorometrically (Hunter, J. G., Analyst. 1950, 

_ 75, 91) and calcium, sodium and potassium spectrographically. 


Exchangeable hydrogen was determined by electrometric titration of the 


neutral normal barium acetate leachate (Parker, F. W., Jour. Amer. Soc. 
_ Agron., 1929, 2], 1030). pH was determined in the earlier samples by the 


_ quinhydrone electrode and, in the later samples, by the glass electrode. 
Total carbon was determined by the wet combustion method using standard 


potassium dichromate solution (Walkley, A., and Black, I. A., Soil Sci., - 
1934, 37, 29). 


. Total nitrogen was determined by a semi-micro. Kjeldahl method (Markham, 


Biochem. Jour., 1942, 36, 790), 


. Total phosphate was determined by a colorometric method using hydrazine 


sulphate, after fusing the soil with sodium carbonate (Muir, J. W., 
Analyst, 1952, 77, 313). 


Readily soluble phosphate was determined colorometrically in a 2:5 per cent. 


acetic acid extract (Williams, E. G., and Stewart, A. B., Jour. Soc. Chem. 
Ind., 1941, 60, 291). 


Clay samples for analysis were separated after treating the soil with hydrogen 


peroxide. and then saturating it with sodium, by first treating it with sodium 
acetate and then leaching with sodium chloride. The soil was then dis- 
persed in sodium hydroxide solution and the clay siphoned off at 10 cm. 
after settling for twenty-four hours. Subsequent analyses were carried 
out by fusing the clay with sodium carbonate, separating the silica by two 
evaporations in hydrochloric acid and determining iron and aluminium 
in the filtrate by the usual chemical methods. 


Free iron and aluminium oxides were determined by Tamm’s acid am- 


monium oxalate method (Tamm, O., Med. Stat. Skogfésrodékoanst, 1922, 
19, 385). The iron and aluminium in the soil extracts were determined 
by the usual chemical methods, after destroying the organic matter, 
oxalic acid and ammonium oxalate by digestion with a mixture of nitric 
and sulphuric acids. 
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CLAY MINERALS—COMPOSITION OF 
REPRESENTATIVE SOILS 


If the inorganic or mineral part of a soil is separated into fractions of different 
grain size, the stones will obviously contain the same minerals as the parent rock: 
The sand fractions will also show the same minerals with some signs of weathering 
effects on the less resistant types, and an increase in the proportions of the more 
resistant ones. This trend becomes more pronounced in the fine sand fraction; and 
the silt grade, with a particle size from 0-02 to 0:002 mm., is usually composed 
almost entirely of very resistant minerals. The smallest separate is the clay fraction 
with a particle size less than 0-002 m.m. (equivalent spherical diameter). Here there 
is a change in the mineralogy. Some of the largest clay particles will still be of 
resistant rock minerals, such as quartz, but these are greatly outnumbered by a new 
group of minerals, the clay minerals. These, with a few exceptions only occur as 
very small particles, and they form a distinct group of crystalline minerals with 

- characteristic properties. 


The clay minerals, however, are not the only constituents of the clay fraction. 
Oxides and hydroxides of iron and aluminium such as the minerals boehmite 
Al,O;"H.O, goethite Fe.O;-H,O and haematite Fe.O;, and amorphous forms of 
these compounds are usually present, although they seldom account for. more than 
a small percentage of the total clay in most British soils. These iron and aluminium 
compounds may occur as separate grains, or as surface coatings on the silicate 
minerals, and in the latter case they greatly influence the properties. of the soil. 
Finely divided colloidal particles of organic matter are also present in the clay 
fraction, and these may form loose compounds by combining with the mineral 
particles. 


’ The clay fraction is formed during the weathering of the parent material under the 
interaction of a number of natural processes which combine in the formation of the 
soil. The parent material of a soil may, however, contain clay minerals before the 
soil-forming processes commence to act on it. This is true in the case of many 
sedimentary rocks, glacial drift, lacustrine and other recent deposits. In these 
circumstances the clay minerals may or may not undergo changes during soil 
formation depending on the actual minerals concerned and the conditions of. 
weathering. ; 


Most of the clay minerals are thin, flat, platy crystals similar in shape to the well- 
known mica minerals. By the application of X-ray diffraction methods. much has 
been found out about the internal structure of these tiny crystals, and this has proved 
to be similar to that of the micas, with sheets of ions stacked above each other to. 
form unit layers which are repeated regularly through the crystal. The first classi- 
fication of the clay minerals is based on the thickness of these layers. This thickness 
is measured in Angstrom units (A.U.). (1 A.U.=10-8 cm.). The main groups 
and their unit layer thicknesses are: the kaolin group 7 A.U., the. illites 10 
A.U., the vermiculites and chlorites 14 A.U., and the montmorillonites with 
a thickness of 14-15 A.U. in the natural state which can be expanded by various. 


treatments, 


The small size of the clay mineral crystals compared with that of the common 
rock-forming minerals arises from imperfections in their structure. These are of two 
kinds. Firstly, the unit layers are not always placed exactly on top of the layer below, 
and secondly, some ions in the sheets may be replaced by others with a slightly. 
different size and electrical charge setting up strains in the structure. Both these 
factors tend to limit the size to which the crystals may grow. 
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This ionic replacement, which should not be confused with ion exchange, to be 
discussed later, gives rise to two subdivisions of the illite and montmorillonite 
groups; the dioctahedral type which usually has aluminium ions in the central sheet 
of the unit layer, as in the muscovite structure, and the trioctahedral type in which 

“these aluminiums are replaced by magnesium or iron as in the biotite structure. 


Chemically the clay minerals are hydrated silicates of aluminium and may also 
contain magnesium, iron, potassium, etc. They have the important power of 
adsorbing ions from the soil solution and releasing them again when the concen- 
tration of these ions in the solution drops. By this ion exchange process they act 
as a store of essential plant nutrients. The cation exchange capacity is a measure of 
this power which is not only confined to the clay minerals, but is also possessed by 
the organic matter, and sometimes by the silt and sand fractions. Within the clay 
minerals the cation exchange capacity varies greatly, montmorillonite with the 
highest, has about twenty times that of the kaolin minerals, while the illites are 
intermediate. 


The clay fraction has an important influence on the physical properties of the soil. 
The amount of clay and the nature of the clay minerals effect the texture and structure 
and so influence the ease of cultivation of the soil. A high clay content, as is well 
known, makes a soil sticky when wet and cloddy when dry. This effect is greatest 
if the clay minerals are of the type which swell greatly on wetting and contract on 
drying, as do the montmorillonites. A low clay content reduces the moisture-storing 
capacity of a soil, and makes it more susceptible to the effects of drought. The 
marked improvement in soil structure which results from the application of lime 
to an acid soil is due to the coagulating effect of the calcium ions on the clay 
minerals. 


A number of methods may be used to identify clay minerals, the two most im- 
portant ones are: by X-ray diffraction, by which the thickness and structure of the 
layers are actually measured, and by differential thermal analysis in which the 
reactions which occur during the heating of the clay are studied. These reactions 
include the loss of adsorbed moisture, breakdown of the crystal lattice and crystal- 
lization of new material. Other methods of investigation include electron micro- 
scopy, optical microscopy, chemical analysis, determination of cation exchange 
capacity, dye adsorption, etc. 


On the area surveyed there is a wide range in rock types, but this is only reflected 
to a limited extent in the clay mineralogy of the soils. The severe glaciation of the 
area has resulted in the deposition of a considerable depth of boulder clay, which 
on examination is often found to contain mixed material derived from a number of 
different rock types. Since this boulder clay is the parent material of most of the 
soils, the differences in clay mineralogy due to the various geological formations is 
considérably masked. There are, however, considerable areas on which the boulder 
clay is derived almost entirely from one kind of rock, and also a few smaller areas 
free of glacial deposits, where the soils are derived directly from the underlying 
solid rock. The soils of these areas are most suitable for the study of the formation 
of the various clay minerals from the parent rock minerals. The illites are the 
commonest clay minerals in the soils examined, the kaolin minerals come next, then 
the vermiculites and the montmorillonites. The distribution of the clay minerals 
in the major soil groups shows some interesting features. The brown forest soils 
are developed on comparatively base-rich parent material, and they usually contain 
vermiculite or montmorillonite or both. There is a tendency for the vermiculite 
content to be greatest in the top layers of the profile, and the montmorillonite, 
especially in poorly drained soils, to increase in the lower layers. These soils usually 
contain between 40 and 60 per cent. of illite, and this is often of the trioctahedral 
variety. Kaolin minerals account for only about 10 to 25 per cent. This is often too 
little to make the identification of the actual member of the kaolin group certain, 
but in the Insch association it is halloysite, and in some other cases it is fire clay 
mineral which is intermediate between kaolinte and halloysite. The content of 
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kaolin minerals very often increases on going up the soil profile. Soils on basic 
igneous rocks may contain considerable quantities of oxides and hydroxides of 
aluminium and iron. In one soil on the Insch association (Whitemyers—poorly 
drained), where the parent material is norite, 33 per cent. of the clay consisted of 
these compounds. Table T shows the variations in clay mineral content in two 
profiles of the Tarves association on mixed basic and acid till, and the Bogtown 


association on interglacial clay. 


TABLE T 
Variations in the Clay Mineralogy of Brown Forest Soils and Associated Gleys 


TarvVeEs ASSOCIATION. (Mixed basic and acid till) 


Balquhain (Freely Drained) Balguhain (Poorly Drained) 
Triocta- Triocta- 
Layer | Kaolin hedral Vermiculite | Layer | Kaolin | .hedral | Vermiculite 
Illite Illite 

Ay 30 10 60 NY 30 35 35 
As 25 15 60 G, 30 35 35 
By 25 25 50 G, 25 50 25 
Bz 20 55 25 C-G 25 75 — 
Bs 20 80 _— 

Cc 30 70 _ 


BoGTown ASSOCIATION. (Interglacial Clay) 


Broom Farm. ‘(Poorly Drained) Broom Farm. (Very Poorly Drained) 
Layer {| Kaolin lite a catcala Layer | Kaolin Illite sage 
N} 15 50 35 S$ 15 60 25 
G 15 60 25 Gi 15 70 15 
G, 15 65 20 Gz 20 70 10 
Cc 15 65 20 Cc 15 75 10 


On more acid parent materials dioctahedral illite is the dominant clay mineral, 
with kaolin invariably taking the second place. This is true under free drainage 
when podzolization takes place and in the gley soils of the wetter profiles. Mont- 
morillonite is very rare in these soils, but a small amount of vermiculite is not 
uncommon. In the Countesswells association on granite boulder clay the podzol 
soils have about 75 per cent. of illite and 25 per cent. of kaolinite with very little 
variation down the profile. Other Countesswells soils have up to 30 per cent. of 
vermiculite. Table U shows the variations in clay minerals in two profiles of the 
Strichen Association developed on quartz-schist till, and two from the Foudland 
Association on till derived from slate. 
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TABLE U 
Variation in the Clay Mineralogy of Podzol Soils and Associated Gleys 
STRICHEN ASSOCIATION. (Quartz Schist Till) 


Rosebank Farm. (Freely Drained) Rosebank Farm. (Poorly Drained) 


Layer | Kaolin lite Vermiculite | Layer | Kaolin Illite Vermiculite 


Ss 20 80 = Ss 25 50 25 
B, 20 80 — G, 25 60 15 
B; 20 80 = G; 20 70 10 
C 20 70 10 Cc 20 70 10 


FouDLAND ASSOCIATION. (Slate Till) 


Ythanwells. ; _ Freely Drained) Ythanwells. (Poorly Drained) 


Layer | Kaolin Tllite Vermiculite | Layer | Kaolin Illite Vermiculite 


S pha 60 15 N] 20 60 20 ~ 
B, 20 60 20 Gy, 20 50° 30 
B,; | 20 50 30 Gz 10 60 30 
Cc | 20° | 50 30 C-G 10 60 30 


The percentages quoted in the tables are based on both X-ray and differential 
thermal analyses and are only approximate. The figures for kaolin are more 
accurate than for the other minerals where the error may be as much as 20 per cent. 
of the amount given. bad organic and amorphous constituents of the soil clays are 
not included’ ~~ ~~~ ‘ 


Although the amorphous constitutents of soil have may be of very considerable 
importance in determining soil properties, they normally occur in considerably 
smaller quantity than the crystalline material, and their essential nature makes their 
investigation somewhat difficult. Some information regarding the amounts of some 
of these constituents may be obtained by purely chemical means, but determination 
of their mineralogy is much more difficult. It has, however, recently proved possible 
to obtain some information on this subject by differential thermal analysis, as one 
of the iron oxides frequently present gives a very distinctive thermal curve. This © 
particular iron oxide can be prepared in a pure state in the laboratory and the 
conditions of formation are being investigated with a view to elucidating its origin 
in the soil. It occurs in poorly drained soils of the Insch Association, increasing in 
concentration as one goes down the profile. On the other hand, in poorly drained 
soils from the Ordley Association, it appears in the surface layers only. It also fre- 
quently occurs in irregular distribution in other profiles, e.g. in lower layers of well- 
drained Countesswells soils. The highest concentration of this particular type so 
far observed was in the C horizon of a poorly drained Insch soil where about 20 per 
cent, was observed. As regards other constituents. of the amorphous complex, little 
is known. The aluminium oxides have not so far proved amenable to’ study. 


Small amounts of crystalline hydroxides have been found, e.g. small amounts of 
goethite i in the B, layer of Countesswells soils, and gibbsite in the lower layers of basic 
igneous soils. 


_ For further information on clay minerals consult “ The Mineralogy of Soil 
Colloids.” Imperial Bureau of Soil Science, Technical Communication No. 42, 
by G. Nagelschmidt (1944), and “‘ X-ray Identification and Crystal Structures of 
Clay Minerals,” edited by G. W. Brindley and published by the Mineralogical 
Society (1951). 

142 


CHEMICAL ANALYSES OF ROCK TYPES 
‘PRESENT IN PARENT MATERIALS 


alspitctlovpt{iese|ri{fc6titaly: j 
Sio, . | 9658] 86-12] 53-98] 58-47} 45-32] 44-29 44-65! 49:30] 77:36| 66-33, 
TiO, . | trace} 0-39| 1-15] 130| 3-69] 0-09} 3-69; 3-19] O-18| 0-99 
Al,O,.| 1-62} 5-72} 22-771 18-27| 16-59| 25-26] 17-95] 14-03] 10-01] 16-92 
Fe,O,.| 0-59} 0-75] 2-331 1-66| 1-74| 0-04{ 1-09| 0091 0-84! 1-70 
Feo. | o-11| o-6t| 7-22! 649) 14:82| 3-28| 15-02] 9-64| 0-56| 3-41 
MnO .| 0-03] 0-17| 0-48] 0-25| O-t1| 0-25] 036| 0:31] 0-12) 0-21 
cao. | o-21| 0-85} 1-97) 0-78| 8-80| 11-32) 9-50} 1231] 0-72| 116 
MgO .| 0-02| 0-04; 3-16| 2-64) 3-72/ 7-94| 3-34| 682| 009| 1-21 
K.0 .| 061} 315} 297; 284| 0:83] 0-49! 0-54| 0-30! 5-10) 5-34. 
Na,O.| trace| 1-44| 214) 246) 259) 230] 2-79] 266] 3-28] 1-57 
P.O, .| 0:03! 0-03! 0-17{ 0-15| 0-74| 0-:07| 0-:09| 005) 0-98| O16 
*Rest. | 0-40} 0-81| 2-13| 5-63} 1-27| 492/ 108! 137] 0-82] 1-15 


ee ee Sv ee Se, a, a a, en a ed 


Total . | 100-23 | 100-08 | 100-45 | 100-22 | 100-22 | 100-25 | 100-10 | 100-04 | 100-06 | 100-15 


* Includes where determined ZrO, (CoNi)O, Cr2O3, V.03, BaO, FeS:, Fe7S3, CO, and 
H,O above and below 105°. 


Analyst: E. G. Radley, Geo. Surv. Memoir, Sheets 86 and 96. 


A. Durnhill quartzite : . + Durnhill Association 
B. Cullen quartzite : . . 3 i" 

C. Andalusite schist . ‘ : . Foudland 39 

D. Slate . . . . y 

E. Olivine-norite (Boganclogh) Fi . Insch ne 

F. Troctolite . ‘< . Leslie 33 

G. Olivine-norite (Bonnyton) : » Insch $s 

H. Hypersthene-, cate s ; 5 a 

I. Granite : : : - Countesswells ,, 

J. 


Findlater flag : ‘ : - Strichen 33 
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SELICA-SESQUIOXIDE RATIOS IN CLAY FRACTIONS 


sample Horizon | Depth | SiO,/R,O3 SiO,/AL,O, SiO./Fe,O, | Al,O,;/Fe,03 Remarks 
oO. in. : 
| 
* LESLIE, imperfectly drained. Dunbennan Hill, N. end 
4789 Ay 2-8 1-69 2°56 1-94 Tendency for poorly 
4790 Ba 8-12 1-83 2-48 6-90 2-78 drained profile to 
4791 B.-G 20-24 1:90 2-50 7-86 3-14 more siliceous than 
4792 Cc 36-40 1-51 1-55 5-46 3-52 imperfectly drained 
* LESLIE, poorly drained. Bin Hill, W. slope 
5041 Ay 0-12 2:20 2-56 15-50 6-05 Lower iron than in 
5042 Gy 12-16 1-87 2-15 14-35 6-68 - imperfectly drained. 
5043 Ga 32-36 2-61 3-46 10-75 3-11 
5044 C-G 48-52 2:83 4-05 9-50 2°35 
INSCH, deep freely drained. Parkfield. 
16990 s 0-6 1-37 1-67 8-55 4-22 Tendency for. poorly 
16991 Ss {2-15 1-35 - 1-62 7-73 4:77 drained profile to be 
16992 B, 17-21 1-66 2-13 7-76 3-60 more .siliceous than 
16993 By 24-30 1°82 2-17 9-00 Sth freely drained. Slight 
16994 B-G 30-36 1-82 2:32 10-20 4:55 accumulation of iron 
16995 Cc 45-48 1-82 2:32 9-80 4:34 in B,. 


INSCH, poorly drained. Parkfield 


"16985 's 0-6 2-74 434 9-60 4-03 Irregular fluctuation in 
16986 G, 12-14 2:14 2:89 8:02" 2-78 SiO,/Fe,Os. 
16987 Ge. 20-24 1-94 3:25 4-72 1-45 
16988 Gy 24-30 2-69 3-51 11-60 3:31 
16989 | Cc-G 45-48 4:10 791 3-31 1-08 
oe See ee! (or Se ee er 
INSCH, poorly drained. Whitemyres 
15256 Ss 0-4 2:05 2°93 6°84 2:33 Irregular fluctuation in 
15257 G, - 9-14 2-30 3-77 6°86 1-61 SiO,/Fe,O;. 
15258 Ga 20-24 2-05 2-82 7-50 2:65 
15259 Gy 36-40 2-18 4-23 4-50 . 1:06 
15260 C-G 48-52 1-41 5:20 1-98 0:37 
re a a a Ee ee ee ee 
INSCH, intermediate freely drained. Muirton, Oldmeldrum 


15247 NJ 0-4 1-56 1-92 8-26 ° 4:30 Slight increase of Al,O; 
15248 B, 8-14 1-35 1-65 7-63 4-64 and Fe,O, in By. 
15249 B; 14-20 1-55 1-83 10-01 5-53 
15250 “¢ 30-36 2:16 2-74 10-20 3-74 
ee Se ee Se en ee 
* DURNHILL, peaty podzol with iron pan. Little Balloch, N.W. slope 
a eee 
4569 Ag 6-10 2-28 2-73 13:96 5-12 High SiO,/Fe,O; in A, 
° 4570 Aq-G 14-18 1-63. 2:21 6-23 2°82 horizon; Fe,O, ac- 
4571 B, 20 1-19 445° 1-63 0-37 cumulation in B;. 
* 4572 Bs 20-24 1-49 1:97 6-15 3-12 ad 
4573 Bs 28-32 2-04 3-39 5-42 1-65 
4574 Cc 36-40 1-75 2-46 5-95 2-42 
ees Fearne ee Le ) 
* DURNHILL, peaty gley. Meikle Balloch, S.W. slope 
4693B G, 4-8 2-43 2°80 18-20 6-48 Lower iron than in 
4694 G, 12-16 2-49 2:82 21-40 7:59 peaty podzol above, 
4695 G, 16-20 2-62 3-06 18-00 5-90 
4696 C-G 40-44 2:09 2-65 9-95 3-76 
ee SO (On eal 
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Aggregate. 


Alluvial soils. 


Alluvium. 


Association. 


Basin peat. 


Boulders. 
Brown Forest 
Soils 


Clay. 


Clods. 
Colluvium. 


Concretions. 


Consistence. 


Crumb structure. 


Drift. 
Esker. 


Exchangeable 
bases. 


GLOSSARY 


A single mass or cluster of soil consisting of many soil particles 
held together as a granule crumb, clod or prism. 

A group of soils developed from transported and relatively 
recently deposited material (alluvium) characterized by a weak 
modification of the original material by soil-forming processes. 
Material, such as gravel, sand, clay or other sediments deposited 
by streams. : 

A group of soils developed from similar parent material, but 
differing in characteristics of the profile, which are produced as a 


’ result of differences in relief or in the degree of natural drainage. 


Peat formed below the level of the ground water-table is known 
as low-moor stage; when continued growth raises the surface of 
the deposit above the influence of the ground-water it is known as 
a raised moss. (See ‘‘ Peat ’’.) 

Rocks larger than 44 in. diameter. 

(synonymous with brown earths). A major group of soils having 
the following properties :— ; 


1. Mull humus surface horizon with organic matter decreasing 
gradually down profile. 

2. Reaction moderately acid. 

3. No or slight differential movement of sesquioxides. 

4. Colour of the soils not always brown, but fairly uniform 
throughout the profile. 

5. Tendency for merging rather than sharp change of horizons. 


Mineral particles less than 0-002 mm. diameter. As a texture 
class applied to soil containing 30 per cent. or more of clay. A 
soil separate. 

Irregular-shaped sub-angular aggregates, larger than 1 in. 
diameter, may be described as small, medium or large clods. 
Deposits of soil material accumulated at the base of slopes 
through the influences of water and gravity. 

Irregularly shaped, concentrated chemical products of weathering, 
such as soluble salts, calcium, carbonate, gypsum, iron oxides or 
manganese dioxide, often of mixed composition, which have 
accumulated in pores or cavities between soil grains or aggregates. 
The degree of firmness of soil aggregates or of a soil horizon, 
resistance to crushing, expressed as loose; slightly, moderately or 
very compact; mellow; friable; crumbly; plastic; soft; firm; hard; 
indurated; massive; and cemented. ; 
Small, soft, porous aggregates tending towards spherical shape 
as in surface horizon of grassland soils or A, of brown forest soils. 
Closely related to granular (Plate XIX). 

(See ‘‘ Glacial drift ”’.) 

Sorted sand and gravel formed by water flowing through or under 
glacial ice. Characterized by sinuous ridges of gravel often sur- 
mounting the contours in the underlying formation. 

The bases displaced from soil when a normal solution of a neutral 
salt is allowed to react with it. Those usually estimated are 
calcium, magnesium, potassium, sodium and manganese. The 
results are usually expressed as milligram-equivalents of the metal 
or its oxide per 100 grams of soil. 
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Fertility. 


Fluvio-glacial. 
Friable. 
Glacial drift. 


Granular 
structure. 

Gravel. 

Great soil group 

Horizon. 


Indurated. 


Kames. 


The quality that enables a soil to provide the proper compounds 
in the proper quantities and in the proper balance for the growth 
of specified plants when other factors of light, temperature and 
the physical condition of the soil are favourable. 

(See “ Glacial drift’’.) 

Easily crumbled in the fingers; non-plastic. 

Materials that have been transported through the action of glacial 
ice, and laid down as a superficial deposit. The unsorted drift, 
consisting of boulders, and gravel in a matrix of sand, silt and 
clay, left in place as the ice melts, is called glacial till, boulder 
clay, or ground moraine. The water-sorted deposits of stratified 
sands and gravels are called fluvio-glacial deposits. (See ‘‘ Modified 
drift,” “‘ Eskers,”’ “‘ Kames,” ‘‘ Lacustrine deposits ”’.) 

Roughly spherical aggregates usually more firm than crumb, 
inclined to be angular and hard. 

Mineral fragments between 2 mm. and 50°mm. in diameter; fine, 
medium, and coarse. 

(soil classification). A broad group of soils having common 
morphological characteristics, such as brown forest soils, podzol 
soils, and gley soils, synonymous with major soil group. 

A layer of soil approximately parallel to the land surface with 
relatively well-defined characteristics which have been produced 
through the operation of soil-forming processes. 

Compacted mass, is brittle, and when dry is harder than can 
be broken in the hand, but is easily broken with a hammer; 
referred to as a fragipan horizon. 

Mounds of gravel which accumulated in pockets in or beneath 
the ice, usually where the ice was crevassed, enabling the surface 
melt-water to pour down. 


Lacustrine deposits. Material deposited in lake water. 
Laminated structure. Thin platy aggregates. 


Leaching. 

Major soil group. 
Massive. 
Modified drift. 


Morphology. 


Removal of materials in solution. 

(See ‘‘ Great soil group”’.) 

Characterized by large masses of cohesive soil. 

Resorted glacial till formed by a surface washing of the till of the 
ground moraine by melt-water. Roughly sorted sand and gravel, 

sometimes with lenticles of ponded silt and clay. Unsorted till 
occurs below these deposits. 

The physical constitution of the soil expressed in the kinds of 
horizons, their thickness and arrangement in the profile, by 
reference to the colour, texture, structure, and consistence of 
each horizon. 


Mottled (mottling). Irregularly marked with spots of different colours. 


Parent material. 


Peat. 


pH. 


The unconsolidated mass of rock material on and from which the 
soil profile develops. 

An accumulation of more or less decomposed plant remains 
formed on water-logged sites, swampy tracts or bogs, under 
anaerobic conditions. Nominally so-called if over 15 in. thick, and 
containing 80 per cent or more organic matter. Peaty soils have 
a lower content of organic matter—between 20 and 80 per cent. 
The method of expressing the degree of acidity or alkalinity of a. 
soil. It is the logarithm of the reciprocal of the H-ion concen- 
tration. A pH of 7 indicates precisé neutrality; larger values 
alkalinity, and smaller values acidity. The range of pH of the soils 
in the Huntly and Banff Sheets is 3-5-8-5 (See also “‘ Reaction ”’.) 
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Phase. 


Podzol soils. 


Platy structure. 

Prismatic 
structure. 

Profile, soil, 


Raised moss. 
Reaction, soil. 


Sand, 
Series. 


Sesquioxide. 


Silica-sesquioxide 


ratio. 
Silt, 


Single-grain. 
Soil. 


Soil class. 


Soil separates. 
Solum. 


Stones. 


‘Rock fragments between 2 and 44 in. diameter. 


A subdivision of soil series based on characters which may affect 
land use or management—variations of practical importance, such 
as stoniness relief, thickness of profile or surface horizon, but which 
do not materially affect profile development or characteristics. 

A group of soils low in readily soluble bases in which iron and 
aluminium and soluble silica have been removed from the surface 
horizons and deposited lower in the profile and leaving a grey ashy 
layer relatively high in quartz immediately underlying the organic 
surface horizon. The horizons are sharply defined. - 

Thin horizontal flat aggregates, usually not well defined, as in 
indurated B, horizons of many freely drained soils. 

Large, medium or small aggregates, often six-sided with the angles 
fairly well defined, having a vertical axis longer than the horizontal 
ones. Prismatic structure is a characteristic of the gley horizons 
of poorly drained soils. 

A vertical section of the soil through all its horizons and extending 
into the parent material (see also ‘‘ Horizon,” ‘‘ Parent material »), 
(See ‘‘ Basin peat ”’.) 

The degree of acidity or alkalinity of a soil mass expressed either 
in pH values or in words, as follows:— 


Extremely acid Below 4:5 

Very strongly acid 4:5-5:0 
Strongly acid $-1-5:5 
Medium acid 5-6-6-0 
Slightly acid 6-1-6°5 
Neutral 7-0 (practical) . 6:6-7:3 
Mildly alkaline 7-4-8:0 
Strongly alkaline . 8-1-9.0 


Mineral particles between 2 and 0-2 mm. diameter. Coarse sand 
particles 2-0:2 mm. Fine sand 0:2-0.02. The term sand is applied 
to soils containing 90 per cent. or more of sand. A soil separate. 
A group of soils having similar properties such as arrangement 
of horizons in the soil profile, and developed from similar parent 
materials, within one and sometimes two drainage classes. 

A chemical term, in which the oxide of an element is in the ratio 
of 2:3. Iron oxide (Fe,O;) and aluminium oxide (Al,O;) are the 
only elements in soil science so considered. 

The molecular ratio of silica to the sesquioxides of: iron+ 
aluminium (R,O,). It isa method of expressing the relative move- 
ment of silica or sesquioxides in the soil profile. 

Mineral particles with diameters between 0-02 and 0-002 mm. 
diameter. A soil separate. 

Each soil particle by itself, as in sand (structureless). 

A natural body on the surface of the earth in which plants grow; 
composed of organic and mineral materials. 

A classification based on the relative proportion of soil separates. 
The principal classes, in increasing order of the content of the 
finer separates are as follows: sand, loamy sand, sandy loam, 
loam, clay-loam, silty clay-loam, and clay. 

The individual size groups of soil particles, as sand, silt and clay. 
The genetic soil developed by soil-building forces; the solum 
includes the A and B horizons, or the part of the soil profile 
above the parent material. 

Stony soils, 
e.g. stony loams, contain sufficient stones to interfere with the 
use of farm machinery. 
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Structure. 


Subsoil. 
Surface soil. 


Texture. 


Till (glacial). 


Topography. 


The morphological aggregates into which soil particles are 
arranged. The characteristic shapes and sizes are described under 
crumb, granular, cloddy, laminated, platy and prismatic. 

That part of the soil profile commonly below plough depth and 
above the parent material. 

The upper part of arable soils disturbed by common tillage 
instruments, or an equivalent depth (about 8 in.). 

The proportion of the various size groups of individual soil grains 
(see also ‘‘ Soil class,” ‘‘ Soil separates,” and page 25). The 
presence of organic matter or calcium carbonate both affect the 
texture. 

(See ** Glacial drift ?}—synonymous with boulder clay. 

The undulations or inequalities of the land surface, the slope and 
pattern of these. See page 27, Topography and topographical 
classes. 
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INDEX OF PLACE NAMES 


eheanoer 70, 71, 73, 74, 75, 80, 85, 109, 


Riso 4, 5,7, 121 

Aberdeenshire, 14, 15, 43, 66, 113, 116, 117, 
118, 137 

Aberdour, 1,2 

Addie Hill, 1, 100 

Africa, South, 119 

Alvah, 1, 2 

Ardonald, 3, ahs 72, 75, 100 

— Burn of, 7 

_ Tinesne Quarries, 73 

Auchanachy, 62 

Auchanland, 71 

Aucharnie, Easter, 115 

Auchcairn, 72, 73. 

Auchenbradie, 50 

Auchincrieve, 59, 61 

Auchintoul Burn, 112 

— Moss, 71, 109, 112 

Auchip 44, 47, 127, 144 

Auchoynanie, 73 

Auchterless, 63, 64, 80 

— Howe of, 64, 65, 84 

— Parish, 1, 2, 84 

Auldtown, Hill of, 81 

Aultmore, 100 

Avochie, 57 


Backmuir, 73 

Badenscoth, 81, 84 

Badenyoukers, 62 

Bailliesward, 81 

Bainshole, 81 

Balcairn, 49, 55 

Balloch, 1, 3, 4, 15, 55, 57, 62, 71, 73, 100, 


' — Little, 71, 135, 159, 161 


— Meikle, 71, 104, 159, 160, 161 

Balmaud, 80 . 

Balmeddie, 15 

Balnamoon, 73 

Balquhain, 141 

Balquholly, 80, 97 

— Burn of, 93 

Banff, 1, 2, 4, 5, 7,8, 11, 31, 32, 34, 49, 95 
116 


Banffshire, iii, 4, 14, 15, 43, 62, 69, 78, 96, 
105, 116, 117, 137 

Barry Hill, 58, 59, 62 

— House, 61, 130, 134, 149 

Barthol Chapel, 82 

Battle Hill, 49, 55 

Bauds of Cullen, 100, 101 

Beauly Firth, 3 

Bennachie, vii, 49 

Ben Rinnes, 3 

Ben Wyvis, 3 

Berryleys, 73 

Bethelnie, 80 

Bin Hill, vii, 30, 44, 45, 46, 49, 50, 71, 102, 
109, 126, 131, 145, 161 

Bin State Forest, 3, 16, 124, 137 - 

— of Cullen, vii, 3, 71, 100, 101, 106 


Bin Little, 3, 106, 109 

Birkenbog, 69 

Blachrie, North, 92, 94 

— South, 94 

Blackhillock, 73 

Black Hills, 71, 97, 100 

Bere 1, 55, 57, 72, 75, 76, 128, 132, 
1 


Boganclogh, 1, 49, 50, 80, 81, 82, 132, 143 


Bogie, River, 3, 47, 82, 106 

— Valley 3, 80, 97, 98 
Bogmoon, 57 

Bogmuchalls, 49, 62 

Bognie Yonder, 55 

Bonnyton, 143 

Both Hill, 100 

Boyndie Burn, 106 

— Hills of, 95 

— Limestone Quarry, 14, 43 

— Parish, 1, 2, 96, 115, 128, 157 
Boyne Bay, 71, 95 

Bracobrae, 73 

Braemar, 7 

Brangan, 115 

Brankanenthum, 74, 79 
Bridgefoot, 87 

Broadland, 44 

Broom, 67, 68, 141, 150 
Brownhill, 155, 156 

Brown Hill of Glass, 49, 50, 52, 80 
— — Huntly, 49 

Bruntown, 74 

Brunstane, 61 

Buchan Platform, 3, 4 

Buckie, 7, 105 

Burns, see under individual names 
— Hiil of, 81 


“Burnside, Hill of, 92 


Bush, 81, 153 


Cabrach, 12, 57, 132, 147 

Cairnborrow, 57 

Cairngorms, 15 

Cairnie, 55 

— Burn of, 55, 57, 62 

— Parish, 1, 2 

Cairnmore, 100 

Cairns Moss, 82 

Cammalowns, 64 

Cardenwell Wood (Fyvie), 127, 158 

Carvichen, 56 

Castlehill, 62 

Catstone Hill, 74 

Chabhill Wood, 74 

Chapelpark, 73 bs 

Christ Kirk, Hill of, 49 

Clashindarroch State Forest, 1, 3, 14, 15, 
16, 55, 59, 62, 124, 125,°126, 137 

Clashmach Hill, 55, 56, 80 

Clashmadin, Hill of, 75 

Clashneen Hill, 81 

Claymyres, 62 


. Cloichedubh Hill, 82, 109 


Cloverycrook, Hill of, 81 
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Clune, 79 

Cobairdy, 55, 57 

Coldhome, 50, 88, 127, 128, 156 
Collartown Moss, 112 
Colleonard, 96 

Colp, Mill of, 128 

Colpy, 80 

Comisty, Hill of, 81 

Core Hill, 81 

Coreen Hills, 49 

Cornhill, 89 

Corn Hill, 85, 87 

Corshallock, 14 

Corse, 57 

Corse of Kinnoir, 97, 100, 106, 107, 108 
Cotburn, Hill of, 89,-90 
Cotton Hill, 63, 64, 89, 91, 156 
Craibstone, 122 

Craigbourach Moss, 71, 109 
Craighead, 56 

Craigherbs, 96 

Craigiebrae, 74 

Craigiehill, 128, 134, 151, 152 
Craig Roy, 50 

Craigston Castle, 64, 80 
Crannabog, Hill of, 81 
Crannoch Hill, 100 

Cransmill, 80 

Crimond, 43 

.Cross of Jackson, 80, 82 

Cross pill 109 

Cruchie, 

Cullens, 14, 63, 67, 74, 79, 89, 95, 97, 100, 


— Bauds of, 100, 101 
103 


Culsalmond Parish, 1, 2 
Cults, 56 
Culvie Hill, 55, 71, 85, 86, 88 


Cuminestown, iii, 1, 63, 80, 89, 92, 93, 94, 


97, 100, 101, 102 
Cushnie, 64 


Dais, 87 

Darley, 84 

Daviot Parish, 1, 2 

Dee Valley, 15 

Deer Hill, 104 

Delgaty, Woods of, 64, 93, 101 

Den of Crichie, 82 

. Den of Pitlurg, 71 

Deskford, Kirton of, 74, 75, 100 

— Burn of, 106 

— Parish, 1, 2, 78 

— Valley, 71, 72, 89 

Deveron River, 1, 3, 4, 13, 55, 57, 59, 62, 
70, 71, 73, 106 

_ Valley, vii, 44, 71, 97 

Don River, 15 

— Valley, 3 

Drumblade, 80, 81 

— Parish, 1, 2 

— Valley, 55, 56, 61 

Drumdelgie, 45, 47 

Drummutr Castle, 7 

Drumnagorach, 57 

Drumsinnie, Hill of, 81, 84 


Dunbennan Hill, 20, 44, 45, 46, 56, 102, 


127, 131, 144, 145, 161 


Dunideer, Hill of, 49 
Durn, Burn of, 97 
Durn Hill, 1, 3, 14, 55, 58, 71, 109 


Easter Aucharnie, 115 
Easterton of Fyvie, 80, 82, 122 
Edingight, Mains of, 73 

Elgin, 14 

England, 7, 9, 120 

Evron Hill 49, 50, 52 


Fare, Hill of, 156 

Fife County, 15 

— Estate, 117 

Findochty, 105 

— Moor of, 100, 101, 105 
Fisherford, 81 

Fisherman’s Moss, 71 

Fishrie, Burn of, 97 

— Hill of, 89, 109 

— Moss of, 90 

Folla Rule, 80, 82 

Fordyce, 1, 2, 74, 97, 98, 127, 144 
— Burm of 74, 97 

— Hills of, 14, 58, 100 

— Parish, 62, 69 

Forglen Parish, 1, 2 

Forgue Parish, 1, 2, 15 
Foudland, Glens of, 4, 81 

— Hills of, 2, 49, 115 

Fourman Hill, vii, 3, 55, 57, 70, 71 73 
Fraserburgh, 15 

Fyvie, 4, 31, 32, 34, 63, 80, 81, 82, 100 
— Home Farm, 

— Parish, 1, 2 


Gallow Hill (Aberchirder), 55, 71, 101 
— (Wardhouse), 87, 88 
Gallowhill Wood, 100, 102 
Gamrie, 12, 80, 89 
— Bay, 64 
~—— Parish, 1, 2 
Gardenstown, 63, 89 
— Hill, 84 
Garmond, 94 
Garral Hill, 71, 100, 102, 104 
Garrowmuir Wood, 57 
Gartly, 47, 80, 127, 145 
— Moor of, 125 
— Parish, 1, 2 
Gight Castle, 1 
Glanderston, 87 
Glass Parish, 1, 2 
Glassaugh, Mains of, 67 
— Distillery, 67 
— Station, 67 
Glasslaw, 97 
Glenbarry, 79 
Glens of Foudland, 4, 81 
Glen of Newmiill, 105 
— Noth, 83, 155 
Glenshee, 73 
Gordonsburn, 14 
Goukstone, 73 
Gourdas, 94 
— Hill of, 81, 91, 92 
— Little, 64 

- Gownor, 56 
Grange Parish, 1, 2, 78, 79 
Great Glen, 15 
Greenfold, Hill of, 49, 55 
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Greenhill Farm, 74 

— Plantation, 74 

Greenness, Hill of, 89,90, 91,92 ~ 
Greenwelliree, 122 

Greystone, 134 


Haddo 64 

Hallgreen, 57 

Hardgate, 128, 154 

Haremoss, 155 

Hills, see under individual names 

Howe of Auchterless, 64, 65, 84 

— Teuchar, 93 

Hungstone, 56 

Huntly, iii, 3, 4, 5, 7, 12, 14, 31, 32, 34, 44, 
49, 55, 56, 62, 80, 81, 97, 100, 101, 106, 
107, 109, 124 

— Parish, 1, 2 


Idoch Water, 4, 63, 89, 97, 106 . 
Insch, vii, 12, 50, 85 

— Parish, 1, 2 

— Valley, iii, vii, 1, 2, 4, 81, 82, 113 
Inschfield, 147 

Inverkeithny Parish, 1, 2 

Inverkindling, Hill of, 14, 71, 74 - 
Inverness, 4 : 

Isla River, 1, 3, 13, 106 


Jamestown, 77, 153 
— Hill of, 75 
Jimpack, 82 


Keith, 7, 11, 73, 79 

— Parish, 1, 2, 105 

Kennethmont, 1, 49, 55, 62, 85, 98 

— Parish; 1,2 - 

Kilnhillock, 69 

Kincardineshire, 118 

King Edward, Parish, 1, 2, 14, 43 

King’s Burn, 106 

Kingsford, 64 

— Burn of, 64 

Kinnoir, Corse of, 97, 100, 106, 107, 108 

Kirkney, Hill of, 83 

Kirkton of Rayne, 1 

— Culsalmond, 80, 82 

Kirktown of Auchterless, 63, 64, 80 

Knock, 98 

_ Head, 43 

— Hill, vii, 3, 14, 55, 58, 63, 71, 100, 101, 
102, 103, 109, 122, 127, 160 

Knockandy Hill, 2, 55, 80 

Knockleith, 64 

Kye Hill, 81 


Ladder Hills, 3 
Ladybog, 81 

Laigh of Moray, 15 
Laighmuir, 56 
Lambhill, 81 

Leet Moss, 82 

Leith Hall, 55, 56, 59 
Lenchie, 80 
Lendrum, Hill of, 89, 90, 91, 92 
— Wood, 91, 92 
Limehillock, 57 
Lintmill, 67, 68 
Loangarry, 61 
Lochhills, 14, 43 
Loch Loirston, 15 


Logie, 50 
Logiehead, 101, 109 
Longside, 14 

Long Bank Hill, 109 
Lumbs, 14, 43 
Lumsden , 157 

Lurg Hill, 71, 100 


Macduff, 4, 5, 95 

Manor Place, 64 

Marnock, 55, 57, 70, 71, 80 

—_ Parish, 1, 2 

Maud, Hill of, 3, 79, 100, 101, 106, 109 
Mayen Wood, 3 

Meadapple, Hill of, 84 

Meft, Upper, 158 

Meikle Balloch, 71, 104 

— Brown Hill, 55, 71 : 

— Gourdas, 94 

— Knowes, 74 

Meldrim House, 55, 56, 59, 61, 80 
— Parish, 1, 2 

Memsie, 128, 159 

Merdrum, 127, 129, 132, 147 
Methlick Parish, 1, 2 

Millbethill, 74 

Milleath, Wood, of, 44 

Mill of Colp, 128, 157 

Milltown, 7 

Minnonie Moss, 82 

Monquhitter, Burn of, 93 

— Parish, 1, 2 

Moor of ee raaned 100, 101, 105 
— Gartly, 125 

— Scotstown, 100, 101, 105 
Moray Firth, 4, 14, 15, 43, 55, 63, 95, 116 
Morayshire, 14, 15 

Mortlach, 52 

Morven Hill, 3 

Mosses (peat), see under individual names 
Mosslip, 101 


*Muckle Long Hill, a, 81, 109 


Muirton, 146, 148, 1 
Muirtown, 106 
Munderlea, Hill of, 70, 80 
Mungo Hill, 49 


Nairnshire, 14 

Nether Ordley, 64 
Netherton (Insch), 106 
Nethertown (Keith), 57 
Newbyth, 1, 63, 80, 94 
New Deer, 7 

New Forest, 55, a 62 
New Leeds, 14, 4 

New Noth, 98 

Newpark, 44, 89, 97, 98 
Newton of Cairnie, 57 
— Greenness, 92 
Newtongarry Hill, 55, 80 
Noth, Glen of, 83 

— Hill of, 2, 19, 63, 64, 83 


Oathillock, 74 

Oldmeldrum, 1, 127, 148 
Oldnoth, 47 

Oldtown, 87 

Ord, Hill of, 74 

Ordens, 74 

Ordiquhill (Huntly), vii, 49, 50, 71 
— Parish, 1, 2, 62, 63, 79 
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Ordley, 65, 66, 127, 150 
~— Nether, 64 

Orkney Islands, 15 
Overbrae, Hill of, 89 
Overhali, 57, 62 


Paithnick, 73 
Fae, 127, 131, 134, 135, 136, 146, 147, 
161 


Parkside, 56 

Pennan, 1, 64 

Petty, Hill of, 81 

Philorth, 157 

Piketillum, 73 

’ Plaidy, 14, 43, 80 

Portessie, 1 

Portknockie, 37, 100, 105 

Portsoy, 5, 14, 31, 32, 34, 44, 49, 55, 58, 62, 
67, 71, 97, 109 

Potterton Burn, 15 


Rashieslack, 81 

Rathin, Hill of, 97 

Rathven Parish, 1, 2 

Raven Hill, 109 

Rayne Parish, 1, 2 

Redfold, 73 

Redford, 73 

Red Hill, 80 

Redhythe Point, 67 

Reidside Moss, 71, 109 

Rettie, 146 E 
Rhynie, 12 

— Parish, 1, 2 

Rivers, see under individual names 
Robieston, 134, 148 

Rosebank, 75, 71, 127, 134, 142, 152, 153 
Ross-shire, 14 

Rothes, 14 

Rothiemay, 59, 61, 98 

— Moss of, 58 

— Parish, 1, 2, 62 

— Station, 58 

Rothienorman, 7, 81, 109 
Rothin, Hill of, 71 

Rothmaise, Hill of, 2, 49, 82 
Rowanbauds Moss, 61, 98 
Ruthven, 97, 100, 109 


Sandend, 67, 74, 100, 109, 150 

Scotland, North-east, 5, 15, 29, 30, 63, 79, 
111, 113, 120, 121, 122, 137 

— south of, 120 

— west of, 9 

Scotsmill, 115 

Scotstown, Moor of, 100, 101, 105 

Seafield Estate, 105, 124 

Severn River, 12 

Sheil Muir, 75, 77 

Shevock, 87 

Sillyearn, Hill, 3, 14, 55, 57, 61, 71, 73, 77, 
100, 101 


Skares, Hill of, 2, 80 
Skene, Hill of, 49 

Slate Hills, 1, 2, 3, 4, 80, 82 
Slouch Hill, 81 

Smailburn, 57, 100 


’ St. Fergus, 14 


Stonehaven, 14 

Strath Isla, 3, 55, 57, 62, 71, 73, 109 
Strathlene, 109 

Strathmore, 14 

Summertown Hill, 3, 58, 71, 74, 100 
Swilebog, 62 


Tap o’ Noth, vii, 1, 80, 82 

Ternemny, 57 

Teuchar, Howe of, 93 

Thomastown, 64, 65 

Tifty, 64, 81, 89, 92 

— Burn of, 93 

Tillymorgan, Hill of, 2, 49 

Tillynaught, 71 

Tillynauld, Hill of, 89, 90 

Tocherford, 82 

Tochineal, 14, 67, 68, 69, 151 

Tod’s Plantation, 100 

Tollo, 84 

Troup Head, 1, 67, 95 

Troup, Hill of, 89, 90, 109 

— Tore of, 89 

Tulloch (Oldmeldrum), 81 

Tullochbeg, 56 

Turriff, iii, vii, 4, 5, 7, 31, 32, 34, 63, 64, 80. 
89, 97, 101 ; 

— Parish, 1, 2 


Waggle Hills, 80, 101, 102 
Wardhouse, 50, 87, 127 
Wartle Moss, 80, 109 
Waterton, 92 

Wells, Hill of, 89 

Wether Hill, 55, 85, 88 
Weetyfoot, 62 

Wester Fingask, 50, 136 
Westerton of Fyvie, 80, 82 
Whitehills, 14, 43, 69, 95, 127, 144 
~— Plantation, 50 

Whitehill of Rothmaise, 44 
Whitely Moss, 109, 112 
Whitemyres, 135, 141, 147, 161 
Whyntie, 49, 148 

Williamston, 50 

Windyheads Hill, 1, 63 
Windyhills of Fyvie, 80, 127, 160 
Witchyburn Lower, 71 
Woodhead of Fyvie, 82, 101 
Wraes, 87 


Yonder Bognie, 55 

Ythan River, 1, 4, 13, 63, 64, 81, 82, 89 

— Valley, 97, 106 

Ythanwells, 127, 128, 131, 133, 134, 142, 154- 
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